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Davis Key-Seat Cutting Machine. 





We illustrate herewith a new key-seat cut- 


ting machine, with details, as made by Wil- 
liam P. Davis, North Bloomfield, N. Y. 
The perspective engraving represents the 


machine complete, as in the operation of cut- | 


ting a key-way in a pinion, while upon the 
floor are seen specimens of finished work. 
The construction and operation of this ma- 
chine will be apparent from the lettered de- 
tail engravings. 

In Fig. 1 the machine is shown to consist 
principally of a cast-iron box or frame A, 
which contains the mechanism for operat- 
ing the cutter. 

Fig. 2 is a plan, and Fig. 3 a vertical sec- 
tion through line, z, 7, Fig. 2 showing the 
driving mechanism. This machine is adapted 
chiefly for cutting key-ways in the hubs of 
wheels and pulleys. 

Such werk to be operated upon is placed 
upon the table B, to which it is firmly se- 
cured by the clamp C and the stud bolts, 
9, 7. 

These stud-bolts are sufficiently long to 
admit the largest work intended to be done 
upon this machine. The studs are well sup 
plied with collars, #, 4’, which enable the 
operator to adjust the clamp at any desired 
height from the table. 

Work of various diameters may be accom- 
modated by means of extra holes in the 
table and slots in the clamp C, for spreading 
thestuds, g, 7’. The 
reciprocating saw, 
or cutter, D, 
merely a straight 
milling cutter, 
having a large 
number of teeth 
on its surface simi- 
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lar to the teeth on 
a rotary cutter. 
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These blocks may be adjusted by means of 
bolts placed in the radial rows of holes, 2, z. 
The details of these chucks will be compre- 
hended from an inspection of Figs. 6, 7, 8 and 
9. .X is the collared set screw for holding 
the block; Y is a pin that fits in a hole in the 
table. The block, which bears against the 
work, is adjusted by the set screw U. 

This machine was designed for use in 
shops where it would not pay to purchase a 
slotting machine to do such work, and a 
planer could not be spared; besides a planer, 
would be too unhandy for much of the work 
that could be done with ease and very ex- 
peditiously upon one of these machines. 
Furthermore, this machine is adapted to 
various kinds of work which are not herein 
alluded to. 
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Extracts from Chordal’s Letters. 





REGULATION CUTTING 
AN OUTRAGEOUS ROUGHING 
VIDUALITY IN MAKING- 
EMBODYING IN ITSKLF THE 
WORK IT—-CHORDAL’S SPIKE 
SEARCHING FOR ORIGINAL 
COMMON MACHINES. 


TOOLS IN SHOPS-— 
TOOL—-INDE 
-A PLANER 
SKILL TO 
MACHINE— 


INVENTORS OF 


TOOL 





Mr. Editor: 

* * * In my last letter I incidentally re- 
| ferred to that class of machine shops which 
givea mana machine to run and show him 
how to run it, and show him what tools to 
work with. Shops 
like this do not per- 
mit a man to use 
anything. but the 
regulation tools. 
The obligation to 
use a certain form 
of tool is more gall- 
ing to the average 
machinist than the 


requirement to 











continuous rotary 
movement of the 
teeth, as on an or- 
dinary milling cut- 
ter, this cutter has 
areciprocating 
movement 
It receives its mo- 
tion from the crank 
pin a, in the gear 
F, through a pit- 
man G, and cross- 
head 0, working 
between two 
guides, c, c. The 
cutter D, can be 
changed and dif- 


alone. 


ferent sizes substi ‘ 





tuted by simply 











removing the pin 
by which it is at- 
tached to the cross- 
head. A sufficient 








power for driving 
the cutter is furnished by a belt upon che 
tight and loose pulleys, HW, H’, Fig 3, com- 
municating motion to the gears, J, J, L, F. 
Fig. 4, page 2, shows the feeding mechan 
ism. It consists of a toothed segment 7, oper- 
ated by the lever P. The toothed segment x, 
gears witha rack on the slide /, and is pivoted 
to the stud o. The cutter is represented at D. 
By moving the lever P, this cutter is moved 
to or from the work. 


Fig. 5 shows how the cutter may be ad- 
justed to cut tapered key-ways, which may 
be done by setting the cutter at the required 
angle. The screw v, operates a stop to limit 
the motion of the slide 7, which determines 
the angle of the cutter in relation to the face 
of the work, and also its relation to the sur- 
face of the table B. 

By placing a square upon the table, and 
adjusting the cutter to stand at right angles 








wear a certain liv- 
ery, and it don’t 
seem to make much 
difference whether 
the required form 
of tool is good or 
bad. 








One thing to be 
in favor of 
regulation forms of 
lathe and planer 
tools that the 
form is generally 


said 
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established upon 
some kind of a sys- 
tem. And it is the 
result of my exper- 








with the face of the table, as shown, a verti- 
cal alignment is secured. The lug s, being 
in contact with the end of the screw 7, and 
the pitch of fRe screw being known, it will 
be found an easy process to set the cutter at 
the angle required. For example, if the 
screw has sixteen threads to the inch, one 
full turn will move the cutter ,),th inch, and 
so on, The work to be operated upon is 


supported by the chuck blocks, R, R’, Fig. 2. 











ience and observa- 
tion that wherever 
you find anything 
that looks like sys- 





tem, you will al- 
ways find that sys- 
tem based upon 


previous study. 

The man who proposes to introduce into 
his shop a standard form of roughing tool, 
for instance, will ransack the world to find 
the best form of tool. If he went at it ina 
hap-hazard manner, I don’t see anything to 
interfere with his choosing the worst form. 
System is most always based upon scientific 
deduction from varied experiences, 
is, then, that a shop 
which requires a lathesman to use a certain 


The presumption 
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form of roughing tool will see that the form | 


determined upon is a superior form. 

I suppose that my own experience at the 
lathe is about like that of other lathesmen. 
I had hobbies, and bad ones. I had pet 
lathe tools which were a pure waste of steel. 
{ also had good hobbies, and had some 
splendid tools—tools that would cut iron, 
and lots of it, and require the least amount 
of grinding, and the least amount of dress- 
ing for the removal of a given amount of 
iron in the least time, and all such as that. 

As a lathesman I was simply an ordinary, 
in fact, a very ordinary hand. But human 
nature is human nature, and I do not now 
think that I ever did, or ever could, or ever 
would, or ever will work in a shop where 
another man dictates the shape of the tools 
that I use. 

* * * But in my shop I shall have certain 
forms of lathe tools for certain purposes, 
and the lathesmen will have to use them or 
go to another shop to earn their bread and 
butter. 

** * T was at one time foreman in one 
room of a certain large shop. This room 
was somewhat apart from the general rule of 
the shop in regard to the tools, the work of 
the room being entirely special. The main 
shop had a tool room and in that tool room | 
all the lathe tools were kept, and the 
workman was supposed to go to that 
tool room and get a certain lathe tool, 
just as he would get a certain twist 
drill, or reamer, or tap. Threading 
tools, tools for cutting square threads, 
cutting off tools, &c., are matters in 
which few lathesmen would differ, 
and al) experience points toward the =| 
same form. But when it comes to 
roughing tools, and finishing tools, 
and boring tools, and even side 
tools, what lathesman is there who has 
not some idea of his own ? 

In the particular shop that I refer to, the 
standard roughing tool was the most out- 
rageous, inefficient affair that I have ever 
seen. Lathe tools are terribly hard things 
to make drawings of, or I would send you a 
sketch instead of trying to describe this one. 
It was simply a round nosed tool, drawn 
slightly smaller than the steel bar, and bent 
upwatds a trifle ; about such atool, in fact, 
as the average man uses in roughing out 
heavy brass work. It was not a cutting 
tool in any sense of the word, and it could 
not be ground to form a cutting tool. The 
most that could be said of it was that it 
was ascraper, which did not bevel the wrong 
way. This was the roughing tool for cast- 





ings, and forgings, and bar iron, and face 
work. This shop had many apprentices, and 
such were the tools they were brought up on. | 

Once in a while some insubordinate man 
would be hired who, by some hocus-pocus, 
would get a genuine diamond point tool 
dressed with a good, keen cutting end, and 
the rear a little bit lower than the point, and | 
he would pile a lot of big chips under his | 
lathe, which would be a novelty in the shop | 
and a profanation to the apprentices. This 
novelty always had to give way to the pre- 
vailing system. | 

When dull times came, this shop, like | 
many others, got dull and empty. When | 
times picked up, many new men came. 
Work had to be done. Few men could be 
found who would tolerate the standard tool. 
The consequence was that the standard fell 
overboard. I was inthe shop about a year | 
ago and saw about as good-looking chips 
under the lathes as you will see most any 
where. Once in a while I saw some fellow 
nibbling away with the old standard tool. I 
suppose he served his time in the shop. 

* * * Tt seems strange that there should 
be more individuality in the matter of tools 
among metal workers than among other 
mechanics, but such 1s certainly the case. I 
never heard of a carpenter who had any 
ideas of his own regarding a hammer, or a 
gimlet, or a brace, or a bit, or jack-plane, 
or anything else, in fact, that he uses. His 
choice is limited entirely to the stock of the 
hardware store. This might lead to the 
thought that as the carpenter was not the 
fabricator of his own tools his originality was 





Still, we find a carpenter once in a while 


who makes his own planes, or bevels, or 
even his brace. 
are never known to vary a particle from the 
market article from which they are copied. 
If a carpenter makes himself a jack-plane he 
will measure the bevel of some old one so as 
to get the bevel on his own exactly like it. 

* * * The stone-cutter is a ‘man who re- 
quires as much tool dressing as the ma- 
chinist. He does not make his own tools, 
but they are always dressed under his per- 
sonal supervision. You can rarely find a 
stone-cutter who can show you any tricks in 
regard to the points or handles ef tools. 

* * * There is something generative about 
everything connected with the machine shop, 
and it is no satisfaction to me to look upon 
those progressive systems which leave out of 
consideration entirely the individuality of the 
workman. That is the way I will do it 
myself, however. 

* * * The individuality of the average ma- 
chinist seems to run more to fancy than to 
utility. The fancy may run to absurdity, 


but never to attractive grotesqueness. 

Once in a while you will find a machinist 
who in making his own small tools will in- 
sist on making them different from anything 
he has ever seen, even though they are not 





But these home-made tools | 








* * * T once went three hundred miles op 
|a pilgrimage to see the front door of a certain 
shop. I talked with the proprietor, and for 
some reason unknown to me he supposed I 
had a sympathetic ear. 
| Hetold me a little story. Said he: ‘‘Some 
‘time ago we had some visitors, and among 
the rest was a clergyman. He knew nothing 
of working in metals. He saw one of our 
men planing a piece of iron and doing a per- 
fect job. The work was smooth and free 
from chatter. The reverend gentleman 
rubbed his finger over the work, and then 
remarked to me, ‘That man must be a splen- 
‘did workman. Isn’t that surface nice? 
| Now, you see, that preacher thought it was 
the’workman, when in fact it was us! WE 
furnish the planer and dictate to the work- 
man how he has to proceed.” 

As this shop owner told me this story 
there was in his face a woe-begone look of 
sadness, and a something or other that 
showed that the world, in its ignorance, did 
not appreciate how much of its progress was | 
due to us; and the look haunted me till 
I got home. I have often thought since that 
I ought to have gone right back and fur- 
nished my small share of condolence. 

This shop owner ought to have had the 
sense, however, and was certainly old enough | 
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first inventor. There is nothing childish in 
such a fight. But after an invention is about 
a century old, and the world divides and be 
gins to cudgel for the two champions, where 
is the sense in it? 

These old questions of prior honor can 
never be definitely settled. The honors will 
never be universally conceded. The title 
will always be defective. The escutcheon 
will always bear a stain. 

The question as to who invented the loco- 
motive will always be a question, probably. 
But the real fact is, the world don’t care who 
the first man was. The locomotive has de- 
scended, or ascended, if you please, from a 
glorious accomplishment to a practical every- 
day thing, and the world cannot associate 
with it a thought of glory for him who would 
be foolish enough to spend a lifetime in 
establishing the fact that he was the first man 
to contrive one. 

* * * Very respectfully, 
CHORDAL. 
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It must have occurred at some time to 
nearly everyone that there is a difficulty in 
copying machines and machinery that is 
hardly explainable from natural causes. 
The copy may appear, even to the critical 
observer, to be like the original, and yet fall 
far short, in working, of giving 
anything like the same degree of 
satisfaction. The fact would seem 
to be that the designer and builder 
of a machine—a particularly good 
one—builds a good deal of himself 
into it, and that this essential part 
cannot be readily copied. Every 
man has more or less of the in- 
ventor in his composition, and 
copying entire is unnatural. Even 
if the intention is to strictly copy, 
unless the copyist sees with the 
eyes and by the experience of the 
originator, it is no easy matter to 
do so, and the unseen and uncopied 
features may be the very ones es- 
sential to complete success. If he 
does see as the originator sees, he 
has no need of copying. Many a 
locality has become famous for the 
manufacture of some specialty, 
and retained its fame for years, in 
spite of repeated efforts to trans- 





plant it, because in these efforts 
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quite so good. This is a very good trait ina 
mechanic, for it exhibits a capacity for 
making things different. 

I once saw a machinist making a scratch- 
awl, with the usual center twist. He got it hot, 
screwed it up in a vise and was all ready to 
give it the twist, when he suddenly dropped 
everything and left the blacksmith shop in 
order to see which way some other certain 
scratch-awl was twisted. That fellow was 
a simple numbskull, who deserved to be set 
to work at a lathe and to be made to work 
with standard tools all his life. 

* * * Tf working men were business men 
they would pay more attention to the princi- 
ple involved in cutting tools. When a shop 
adopts a certain first-class form of tool, certain 
in its efficiency and established in the general 
merit, there will be trouble in introducing it 
into the shop. The workmen who have 
never investigated the subject of cutting 
tools before, will say that they have investi 
gated this particular one, and that it ain’t 
worth the powder to blow it up. But take 
the same lot of men and let their wages 
vary with the amount of work they do and 
they will begin to recognize the nftrit of 
the meritorious tool. This I believe to be 
the experience of every shop which has ever 
tested the plan of employing standard shapes 
for cutting tools. 

* * * There are some shops in which ig- 
norance on the part of the workmen is pre 
sumed upon, and a plan is accgrdingly laid 
to utilize this ignorance as well as possible. 
Precious little encouragement common sense 
gets in such a concern—in the rank and file 
of the workmen, I mean. It is the only way 
to work poor labor, and it is the poorest way 


never led into the direction of their shape. | to work skill. 


to know, that preachers are apt to be ignorant 
about some things, and liable at any time to 
give a poor, good-for-nothing lathe hand 
credit for workmanship which in reality be- 
longed to the face-plate. 

* * * We all have crosses of this kind and 
have to bear them. I once got up a machine 
for making railroad spikes. I took lots of 
people to see the machine, and they went 
into ecstacies over it, and over the man that 
ran it, and over the spikes it made, and over 
the bars of iron it made them out of, but 
they never had a particle of admiration for 
me. I never expected much appreciation 
from mechanics who knew anything about 
machinery, because, to tell the truth, the 
machine was not a very good spike machine. 
It didn’t make nice spikes, and wouldn’t 
make many of them. It wasted material and 
took lots of power. But I did think that I 
was entitled to some little congratulation 
when I exhibited the machine to a preacher, 
or a professor, or an importer of Irish linen. 

* * * Have you ever noticed, Mr. Editor, 
how bitter is the strife for empty honors? 


some little point too insignificant 
to attract attention has been over- 
looked. So, in the attempt to copy 
machines that have attained a reputation, the 
originator can, in the majority of instances, 
rest secure in the knowledge that something 
essential will escape the observation of the 
most painstaking ; that he has built some- 
thing into the machine that cannot be copied. 
There is a world of common sense in the re- 
mark of a mechanic and manufacturer, that 
he had no hesitancy in allowing his processes 
to be overlooked by others, because if they 
did not know enough to originate processes 
of their own just as good, they did not know 
enough to successfully copy his. 
aa 
Fifty-five candidates for membership, one 
for associate, and one for junior, will be 
voted upon for admission to the American 
Society of Mechanical Engineers, at the 
Cleveland meeting, June 12th. 
Es aa : 
We are indebted to James M. Swank, Sec- 
retary of the American Iron and Steel Asso- 
ciation, for ‘‘ Statistics of the American and 
Foreign Iron Trade for 1882” and ‘Iron 
and Steel Industries of Pennsylvania.” These 





The machine trade is a creative one, and I 
believe that in it you can find much of this 
strife in its worst form. Where there is 
real object which may be possible of attain- 
ment, there is some sense and reason in look- 
ing toward that attainment. 

Of this class is patent litigation, where, 
we may say, the honor of prior invention is 
involved. But really the object sought after 
is the money value which comes from the de- 
cision of priority. Look at the terrible legal 
battles of Morse, and Corliss, and Plympton, 
and Goodyear, and Bell. These men were 
not fighting for the glory of the invention, 
but for the hard cash which belonged to the 
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two pamphlets are valuable to have at hand 
for reference. 
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The American Consul at Buenos Ayres, 
S. A., writes to the State Department under 
date January 20, 1883, that besides the 2,000 
miles of railway already in operation in that 
country there are nearly 1,000 miles more in 
process of construction. Most of the latter 
are in the hands either of the general or of 
the provincial governments, and the business 
of furnishing the necessary rolling stock 
must amount to many hundreds of thousands 
of dollars in the next year or two. The 
Consul says mining machinery and sugar- 
making machinery are special directions in 
which American manufacturers may open up 

|a good trade with that country. 























June 2, 1883.] 


AMERICAN MACHINIST 3 








Programme for Meeting of the Mechanical 
Engineers. 


The secretary of the American Society of 


Mechanical Engineers, F. R. Hutton, has is- 


sued a circular to members giving a pro-| 


gramme for the meeting at Cleveland, O.. 
beginning June 12th. - We make the follow- 
ing extracts: 


LOCAL COMMITTEE OF ARRANGEMENTS. 


Chairman. 

S. T. Wellman, 
E. H. Martin, 
John Walker, 


J. F. Holloway, 
C. F. Brush, 
W. M. Barr, 
Ambrose Swasey, 
N. S. Possons, J. D. Cox, JT., 
W.H. Thompson, W. R. Warner, 
F. H. Richards. 


EXECUTIVE COMMITTEE. 
S. T. Wellman, J. F. Holloway, 
-Ambrose Swasey, J. D. Cox, Jr. 

The sessions of the society will be held in 
the rooms of Cleveland Vocal Society, City 
Hall, Superior street. 

The headquarters of the society, and of 
the secretary, will be at parlor A, Forest City 
House, fronting south-west corner Monu- 
mental Park. 


First Day—Tuesday, June 12. 

Opening session, 8 p. M. General business, 
reading of papers and conversazione. It is 
hoped that this meeting will be largely at- 
tended, in order that visiting members as 
well as newly-elected members may become 
acquainted with each other. The Local Com- 
mittee have extended an invitation to the 
Civil Engineers’ Club of Cleveland, to be 
present at the opening meeting, in order to 
add to the pleasure and the sociability of the 
occasion, 

Second Day— Wednesday, June 13. 

Morning session, 10 a. mM. R 
professional papers and general discussions. 

Afternoon session, 2.30 Pp. M. Reading of 
papers and discussion continued. In the 
evening the members are invited to a recep 
tion given to the society by citizens of Cleve- 
land. 

Third Day—Thursday, June 14. 


The day will be devoted to excursions by 
special train among the prominent iron and 
steel works and the large manufactories of 
the city. Among the places to be visited are 
the Otis Iron and Steel Works, Cleveland 
City Forge and Iron Company, Cummer En- 
gine Company, Union Screw Company, 
Brush Electric Company, Warner & Swasey, 
Cleveland Malleable Iron Company, the 
extensive iron and steel works of the Cleve- 
land Rolling Mill Company, Eighteenth 
Ward, the Standard Oil Company, Central 
Furnaces of the Cleveland Rolling Mill Com- 
pany, the Iron Ore Docks, City Water 
Works, ete. 

The train schedule, with definite informa- 
tion as to the time and place of starting, etc., 
and with possible changes as to places to be 
visited, will be distributed at the time of the 
meeting. 

The evening session, 8 P.M Rez ading and 
discussion of papers and adjournment, un- 
less it shall prove necessary to order a session 
for the following day. 

Among the papers already in hand for the 
meeting are the following: 

The Marine Engines of the Lakes, with a| 
Device for getting them off their Dead Cen- | 
ters. By J. F. Holloway. 

History of the Winding and Pumping En- 
gines of the Anthracite Regions, 
Balancing Vertical Engines. 
The Bower-Barff Process. 

Durfee. 

Standard in Pipe Fittings. 
Baldwin. 

Ingot Cranes. By Gram Curtis. 

Spiral Springs; Compression and Tensile. 
By Oberlin Smith. 

Other equally interesting papers are prom- 
ised, 


By W. F. 


By Wm. J. 


It is hoped that the place selected for the | v 


meeting, together with the date named, will 
induce members, as far as possible, to bring 
ladies with them. Provision will be made 
for their entertainment while members are 
engaged in the meetings or are away on ex- 
cursions. 
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Economy in the Management of Locomo- 
tives. 


By Lewis F. Lyne. 


One of the most essential considerations in 
| the running of locomotives is, or ought to be, 
the internal lubrication of cylinders and 
slide valves, yet this subject is treated by 
|many railroad companies with marked in- 
difference. What I mean by this is, that 
lubricants in the shape of tallow and oil are 
poured into the cylinders of locomotives in 
unreasonably large quantities, the greater 
part of which is blown out upon the first 
admission of steam and is wasted. Further- 
more it does great damage by being baked 
upon the inside of the exhaust nozzles, re- 


mense back pressure. The netting in the 
stack is also clogged up more or less by this 
vaste of oil and tallow. 

The time when lubrication in the cylinders 
is most neglected yet most needed is when 
the train is ascending heavy grades, and in 
starting a heavy train from stations. Any 
person can readily prove to his entire satis 
faction the immense extra strain to which a 
locomotive is subjected in starting a heavy 
train, by placing himself by the side of the 
cylinder and watching the jerky and uncer- 
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CoFFIN’s NEW 


tain movement of the valve stem. Whena 
locomotive is drifting into a station the heat 
contained in the iron surfaces quickly evapo- 
rates the moisture remaining after steam is 
shut off. When the signal is given to start, 
the surfaces being dry and hot move upon 
ach other with great difficulty. I have 
known rock arms to have been sprung under 
such circumstances, and in one instance a 
rock arm was twisted off owing to the great 
friction of the valve upon its seat with all 
‘the ports closed. 

An experiment to ascertain the power 
quired to move a valve under similar condi- 
tions may be tried by disconnecting the 
valve rod from the valve stem and attaching 
a lever, and weighing the amount of power 
applied to move the valve with the boiler 
pressure upon it. Iam convinced from my 
own experience that the result will very 
much astonish those who try this experi- 
ment. 

Considerable difficulty has been expe 
rienced in feeding a lubricant to locomotive 
cylinders continuously, owing to the great 

ariations of pressure in the steam chest, and 
particularly when the throttle is closed, as it 
is is when the train is drifting or running 
down hill. I saw a device upon a locomo- 
tive the other day which fed a stated 
| quantity of oil to the cylinders as well when 
‘steam was shut off as when the throttle was 
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ducing their diameter and creating an im-.: 
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wide open. In this device boiler pressure | balanced valve due to the reduction in the 

yas maintained in the pipes leading to the | friction, but the greatest advantages lie in an 
cylinders. It was at all times greater than | immense saving in the wear and tear of 
the pressure within the steam chest, so that | eccentric straps, links, pins, valves and seats. 
when once started and regulated the oil} The steam that would be otherwise lost 
would be fed continuously to the cylinder|though leakage of the valves saved. 
throughout the entire trip. The cylinder| Furthermore, the quantity of lubricant used 
head was removed at each end of the trip,!upon the parts is very much reduced. 
when the surfaces of the cylinder were found| When once squared the valves remained 
to be covered with a thin film of oil. The)|so, whereas before the change was made 
quantity used during the entire trip was/| they could hardly be kept square two days 
about six drops per minute. The lubricator | at a time. 


is 


here mentioned has been in use sufliciently| Another important consideration is to 
long to prove beyond a doubt that it is) know the efliciency of the various classes 


of locomotive boilers. Heretofore it has 
been a very difficult matter to measure with 
accuracy the quantity of water fed to the 
It has generally been done by floats, 


reliable under all ordinary circumstances. 
It is found that the locomotive thus equip- 
ped handles very much easier and performs | 


its work with much greater ease than before | boiler. 


the continuous lubricator was applied, | or by weighing the tank before and after the 
These facts naturally lead the reader to| trip, the difference being the quantity of 
believe that there must also be a saving in| water used. These methods involve too 


much trouble. 

I place a Worthington water-meter inside 
the tank and locate the recording mechanism 
on top, or place the meter in the coal box 
and connect the meter with the feed pipe. 
If pumps are used, the meter will record 
within a tenth of one per cent, the quantity 
of water fed to the boiler. When injectors 
are used, the waste must be returned through 
a hose to a receptacle in the tender, and the 
amount deducted from that indicated by the 
meter. The difference will be the quantity 
fed to the boiler. 

Then by weighing the coal, which is an 
“asy matter, we can readily ascertain the 
precise efliciency of the boiler. Almost 


great reduction of the | 
One pint of oil | 


coal, as well as a 
quantity of lubricant used. 
fed automatically to the cylinders has been | 
made to answer fora run of about 130 miles, | 
and there is reason to believe that in time a| 
less quantity than this will be found suffi- 
cient. 

The advantages of an anti-friction device 
attached to the slide valves of locomotives 
are also becoming more and more appre- 


i 
zt ae 


every engineer has a different method of 
working his locomotive. The coal is not 


accurately weighed, neither is the quantity 
of water measured, therefore he does not 
know, nor has he any means of knowing, 
which is the most economical way to work 
his engine. By applying the meter to 
measure the Water and weighing the coal, 
and working the engine differently each day, 
keeping careful and accufate records, it 
would readily appear which method offers 
the most advantages. These experiments 
would also suggest other advantages to be 
derived from the results obtained for any 
number of that class of engine. 
— me 
Coffin’s New Averaging Instrument, 











The accompanying engraving represents a 
modified and very much improved form of 
the Coftin Averaging Instrument which was 
described in the AMERICAN MACHINIST of 


Sept. 10, 1881. Since that time arrange- 
ments have been made with the Ashcroft 


Manufacturing Company, 111 Liberty street, 
New York, who are now manufacturing 
this instrument. In its present form the 
board is of a convenient form to fit in the 
till of an indicator box, while the instru- 
ment itself is contained in a neat velvet- 
lined morocco case for the pocket? 

The improvements consist in modifying 
the construction of the sliding clamp A, 
| making the instrument of a better and more 
/convenient shape. The end that slides in 
the groove is weighted to prevent the pin 
from being lifted out of the groove. This 

weight is simply a nickel-plated brass ball 
valves like those alluded to upon a locomo- | placed upon top of the pin. To measure an 
tive running a fast passenger train. They | indicator diagram by this instrument the 
were put to work and ran for a period of| card P, is placed under the clamps as shown, 
fourteen months without repairs, during} with the space between the clamps which 
which time the locomotive ran 44,168 miles. | a r6 set. to correspond with the ends of the 
Before applied it Was) giagram. Place the tracing point O, at any 
necessary to face the seats cvery six weeks, | hace upon the line of the diagram. Turn 
and the valves could never be kept tight. | the wheel so that the zero marks exactly 
About of the load upon each | coincide, then ¢ arefully trace the line of the 
valve gvas removed so that the power re- diagram and stop at the precise point whence 

: the tracing began. The reading upon the 
quired to move them was so much reduced | wheel} will indicate the area of the diagram 
that the engineer could move the reverse Place the tracing point at the lowest line of 
lever to any desired position with one hand. | the diagram at D, set the wheel at zero and 

In starting out of a station, the latch being OV the tracing point up the edge of the 

: clamp toward 4, “until the wheel indication 
lowered upon the face of the quadrant, the |j, the same as the area of the diagram. 
driving wheels would frequently make two This will give the mean width or height of 
or three revolutions before the latch would | the diagram, A, D, and measuring this 
drop into a notch, showing that there was distance with the se ale of the spring will 
very little power consumed in working the 
An expert test of valves 
against the ordinary D slide would perhaps 


INSTRUMENT. 


Since the illustration of the Allen 
slide valve with the application of a balanc- 
ing device in the AMERICAN MACHINIST of 
Feb. 25, 1882, this combination has been ap- 
plied to a large number of locomotives upon 
different railroads in this country where it 
has given very excellent results. 

I suggested the application of a pair of 


ciated. 





these valves were 


seven tons 


give the mean pressure of steam in the 
cylinder as represented by that diagram, It 
will be observed that this result is arrived at 
without the necessity of mental or other 


valves. these 


: ae x ‘alculations of any kind. This instrument 
show a small difference in favor of the|C®" : J . - 
: ba p is made in two styles, one of which is 
balanced valve. There would necessarily be | furnished with and the other without a 
a better efficiency shown in favor of the! morocco case. 
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A Heavy Anvil Block. 

Engineering mentions the casting of a 140 
ton anvil block at Glasgow. The anvil is to 
be made of two blocks, weighing, complete, 
It is intended for a 12-ton steam 
The block was cast in a 
mould occupying the position which it will 
eventually occupy after it has been slowly 
cooled, and has been canted over upon its 
proper base. The mixture used was about 
one-fourth No. 3 Gartsherrie pig iron and 


165 tons. 


hammer. large 


three-fourths scrap cast iron. Two cupolas 
were used in melting, each capable of melt- 
ing six tons of metal an hour. Up to the 
present time there has been no anvil block in 
Scotland weighing over 140 tons. 

= -—->- - 


Locomotive Notes. 


SPECIAL SKILL WANTED FOR 


CHINE WORK, 


CERTAIN MA 


By ANGuS SINCLAIR. 





There is a peculiar elasticity of resort 
among Western machinists in their methods 
of achieving work without good facilities for 
doing it. Carlyle, or some other abstruse 
philosopher, asserts that the striking differ- 
ence between the savage and the civilized 
man arises from the ability of the latter to 
handle tools. The crowning triumph of the 
Western mechanic lies in his striking ability 
to perform work creditably without tools 
This is not the characteristic of all Western 
workmen, but it seems better 
developed there than any- 
where else. Poor machinists 
are common enough in the 
West, but they do not gener- 
ally pass muster as first-class 
men, for their shortcomings 
show out conspicuously where 
they are continually required 
to do work on their own judg- 
ment, without direction of 
gang-boss or foreman. Per- 
haps this is the reason why 
Western machinists, as a rule, 
are so persistently adverse to 
admitting that one machinist 
can be better than another. 
The progress of applied me- 
chanics bas a constant tenden- 
cy to develop special skill on 
the part of workmen, in put- 
ting complex machines _ to- 
gether, and in handling and 
repairing them after they are 
in operation. 

There are machines and tools in every-day 
use that require master touches of refined 
skill at the hands of the fitter, and the exer- 
cise of rare ingenuity and judgment must be 
displayed in detecting causes of derangement 
after the machines have been at work. Yet 
it is quite & hard matter to convince the 
average machinist that the man who, by 
thought, investigation and study, has pre 
pared himself to perform the delicate and 
difficult portions of shop-work is rightfully 
entitled to superior consideration, in the 
form of higher pay, than the common work 
man receives. Men who are otherwise sen- 
sible and considerate display no kind of lib 
erality when such a case comes before them. 
All at once they become zealous for uni 
formity. When it is applied to the details 
of machine construction, uniformity is in 
tensely desirable, but the spirit which at 
tempts to reduce men’s ability to uniform 
mediocrity cannot be too strongly opposed 

The work of railroad repair shops is ex 
tremely varied, and the greater portion can 
be done satisfactorily by men who possess no 
exalted order of mechanical ability. But, on 
the other hand, special work arises which 
calls for the highest order of dexterity, be- 
sides unerring judgment and keen sagacity. 
A complicated machine stops working, and 
has to be repaired. A tool gets out of order, 
whose anatomy is a mystery to ninety-nine out 
of one hundred machinists. Air pumps, hy- 


draulic rams, pumps and jacks, steam ham- 
mers, pressure gauges, steam pumps, brake at- 
tachments, indicators, injectors, and kindred 
articles are simple enough in their mechan- 


| 
ism to those whose daily work it is to put Griswold’s Saw Tables and Embossing; ‘This will be an additional inducement to 


them together, but when such things get out 
of shape hundreds of miles away from the 
makers, and have to be repaired without 
delay, the man who proves himself compe 
tent to do the work is a valuable adjunct to 
© machine shop. 

For the repairing of intricate machines and 
essentials of 
workings are imperfectly understood even 
among good machinists, special knowledge 
An air pump 
comes in that is working indifferently, is in- 


tools, machine shops, whose 


and special skill are requisite. 


termittent in its action, and seems to pound 
the cylinder head. <A can 
work as close as a mathematical instrument 
maker takes the pump apart, and can per- 
The pistons are all 


machinist who 


ceive nothing wrong. 
apparently in good order, the valves seem to 
be faultless, and the man can change nothing 
without the probability of doing more harm 
than good. Another man goes through the 
pump, and previous investigation and study 
of such machines give intelligent direction 
to his examination, and he quickly discovers 
that the trouble lies in the air valves having 
too much lift. Knowledge gave this man 
power. Knowledge and skill together have 
made him an expert in this particular line, 
and he is justly entitled to enhanced remu- 
neration over the ordinary machinist, quite 
as much as the professional services of an ac- 
complished oculist are fairly reckoned higher 
than those of an ordinary surgeon. 

In railroad shops there is a constantly 
growing demand for machinists capable of do- 


No. 1 Saw Taste. 


ing the intelligent skilled work that is becom- 
ing so plentiful about air brakes, injectors, 
gauges, hydraulic apparatus and other special 
machines. And there is likely to continue 
an increasing ratio between the demand and 
the supply until improved means are taken to 
encourage machinists to prepare themselves 
to do this kind of work. 
asarule, are not any too anxious to recognize 


Master mechanics, 


and acknowledge the true value of the services 


of men whose work is sometimes almost 
priceless, and they will generally keep the 
pay of the super-skilled man at the mediocre 
This dis- 
courages the ordinary run of men from 


trying to acquire special mechanical knowl 


level so long as they can do so. 


edge. But the leading obstacle, to the proper 
recognition of special mechanical ability, lies 
in the reluctance of the trade to acknowledge 
special merit. Dog-in-the-manger sentiment 
is overwhelmingly dominant within the craft. 
Tillsomething is done to eradicate or suppress 
this feeling the best friends of machinists 
will have continued reason to regret the 
apathy and want of ambition among the in 
dividuals themselves to excel in an important 
branch of their business. 


nO 


II. C. White, who has for some time past 
been in charge of the Westinghouse Machine 
Company’s salesroom at Chicago, will shortly 
start for Arizona to superintend the erection 
of machinery built by the company, after 
which he will make, in their interest, an ex 
tended trip through 
nia, 


Oregon and Califor 


Press. 





Two of the accompanying engravings 
represent two sizes of saw tables, made by 
George M. Griswold, which are now being 
introduced by Sweetland & Co., New Haven, 
Ct. These intended for fine 
wood work of all descriptions) The frames 
are of cast iron, having a box or receptacle 
for catching the waste and sawdust. They 
are provided with various gauges and angle 
plates by means of which material may 
readily be cut to all desired angles, An 
elevating screw enables the operator to ad- 
just the table at various heights. The 
saw mandrels are of steel having capped 
points hardened and ground before the 
arbors are finished, which insures a perfect 
balance and true running. The boxes are 


tables are 


of babbitt metal in which the mandrels run | 


on the cupped points. Saws are of an ex- 


ceptionally fine quality, and are adapted for 





2 Saw TABLE. 


No. 


use of metal workers and may be used for 
ripping up sheet-brass and other similar 
metals. The size of the table is 11” x22” 
Saws are 7” in diameter. 

The other engraving represents’ a small 
embossing press, also made by the above 
named concern. It is of very simple con 
struction, the table being adjusted by means 
of a nut and lever as shown. The operating 
mechanism consists simply of a cam and 
roller, which receive their motion from a 
lever. The table is 10” x12”. 

; -o- : 

A circular issued by M. N. Forney, Secre- 
tary of the Master Car-Builders’ Association, 
says: . 

‘*The next annual convention of the Master 
Car-Builders’ Association will be held in the 
Grand Pacific Hotel, Chicago, beginning at 
10 o’clock Tuesday morning, June 12. 

‘* Messrs. B. K. Verbryck, of the Chicago, 
Rock Island and Pacific Railroad, Chicago, 
and W. Forsyth, of the Chicago, Burlington 
and Quincy Railroad, Aurora, Jll., are the 
Committee of Arrangements, and should be 
addressed concerning hotel accommodations. 

‘‘Members are requested to send ques- 
tions for discussion during the meetings to 
the Secretary before the above date. 

‘*A meeting for the revision of the rules 
governing the condition of and repairs to 
freight cars offered for interchange of traflic 
will be held at 4 rp. mM. on Wednesday, June 
13, at the Grand Pacific Hotel. 

‘“The Exposition of Railway Appliances 
will be open in Chicago from the 24th of May 
to the 23d of June. 


lead master car-builders fo Chicago, and it is, 
therefore, expected that there will be an 
unusually large attendance at the annual con- 
vention this year. 

‘Representative members are requested to 
be prepared to report the number of cars 
owned by their companies at the date of the 
meeting.” 


2 es 


Value of the Art of Mechanical Drawing. 





We make the following extract from the 
annual report of Director W. H. Thorne, of 
the Franklin Institute Drawing School : 

‘‘That the importance of some knowledge 


of the art of drawing is becoming more ap- 


preciated every year is evidenced by the 
annual increase in the number of students in 
this school. 1t is a promising sign, for there 
is no sphere in which the ability to express 
conceptions of beauty of form and design, 
or ideas of mechanical devices and con- 
structions, by means of lines drawn on 
paper, in such a manner as to accurately 
convey these conceptions to others, will not 
prove of great value. The boy who at- 
tempts to make a bird-box will save time, 


vexation and material if he is able to plan it 
/on paper, altering the design until it suits 
‘his fancy, and arranging the details and 








method of construction before he commences 
the work. So, the millionaire who is about 
to have a mansion built, if he is able to un- 
derstand the architect’s plans, can criticise, 
suggest alterations and devise conveniences 
which will place the stamp of 
his own individuality upon it 
and prove a source of just 
pride. To one engaged ina 
mechanical or industrial pur- 
suit, a knowledge of drawing 
is coming to be indispensable, 
and those who do not possess 
it will inevitably fall behind 
in the race. To quote from 
the recently published auto- 
biography of the eminent 
Scotch engineer, James Nas- 
myth: ‘Mechanical drawing 
is the alphabet of the engin- 
eer. Without it the workman 
is merely a hand ; with it he 
indicates the possession of a 
head.’ It is of more or less 
importance in all pursuits, 
and that this is understood is 
shown by the number and the 
vocations of the students in 
our school. 

‘‘The number of students 
this year amounted to 402, of whom 210 at- 
tended the winter term and 192 thespring term, 
In each term the school was divided into sev- 
en classes, with an instructor for each class, 
and instruction was given four evenings in 
the week, instead of two, as heretofore, on 
account of limited accommodations. The 
progress made has been very satisfactory.” 

Maes 


Milling Metals, 


FROM A PAPER READ BY 
BEFORE THE INSTITUTE 
ENGINEERS, ENGLAND. 


W. 
OF 


FORD SMITH, 
MECHANICAL 


There is a risk of fracture in making large 
milling cutters out of one solid. cast steel 
blank, the principal difficulty being in the 
tempering. In practice it is found that if 
they are required of larger diameter than 
about 8&8 inches they are better made of 
wrought mild discs, with 
hardened cast-steel teeth, so securely fitted 
into them that they do not require to be re- 
moved. The cutting edges can then be 
re-sharpened in their own places, as in the 
case of the ordinary milling cutters ; thus 
insuring that each shall have the same angle 
of cutting and clearance, run perfectly con- 
centric, and therefore do a maximum amount 
of cutting in a given time. It must, how- 
ever, be borne in mind that the smaller the 
diameter of the milling-cutter, the better 
finish it will produce ; and cutters of large 
diameters should only be used to reach into 
depths where one of smaller diameter could 
‘not. Again, the smaller the cutter the less 


iron or steel 
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does it cost to make and maintain. 
writer has not had an opportunity of actually 
testing the relative amounts of engine power 
required for driving milling machines ; but 
as far as he can judge from ordinary prac- 
tice in doing ordinary work, he has not per- 
ceived that any more power is required 
to remove a given weight of shavings 
than that required for a lathe, planing 
machine, or shaping machine with efficient 
cutting tools in all cases. The cutting speed 
which can be employed in milling, is much 
gréater than that which can be used in any 
of the ordinary operations of turning in the 
lathe, or of planing, shaping, or slotting. 
A milling-cutter, with a plentiful supply of 
oil, or soap and water, can be run at from 80 
feet to 100 feet per minute when cutting 
wrought iron. The same metal can only be 
turned in a lathe, with a tool-holder having 
a good cutter, at the rate of 38 feet per 
minute, or at about one-third the speed in 
milling. Again, a milling cutter will cut cast- 
steel at the rate of 25 to 30 feet per minute. 

The increased cutting speed is due to the 
fact that a milling-cutter, having some thirty 
cutting points, has rarely more than three of 
these cutting at the sametime. Each cut- 
ting point therefore is only in contact with 
the metal during one-tenth of each revolu- 
tion. Thus, if we suppose it is cutting for 
one second, it is out of contact, and there- 
fore cooling, for the succeeding ten seconds, 
before it has made a complete revolution 
and commences to cut again, On the other 
hand a turning tool while cutting is con- 
stantly in contact with the metal ; and there 
is no time for it to cool down and lose the 
heat imparted to it by the cutting. Hence, 
if the cutting speed exceeds 30 feet per 
minute, so much heat will be produced that 
the temper will be withdrawn from the tool. 
The same difficulty to a great extent applies 
to the cutting tools in planing, shaping, and 
slotting machines. The speed of cutting is 
governed also by the thickness of the shav- 
ing, and by the hardness and tenacity of the 
metal which is being cut ; for instance, in 
cutting mild steel, with a traverse of % inch 
per revolution of stroke, with a shaving 
about & inch thick, the speed of cutting 
must be reduced to about 8 feet per minute. 
A good average cutting speed for wrought or 
cast iron is 20 feet per minute, whether for 
the lathe, planing, shaping, or slotting ma- 
chine. 

a a eee 
Improved Cutting-Off Machine, 


The cutting-off machine illustrated with 
this is made by Hurlbut & Rogers, South 
Sudbury, Mass. It is designed for cutting 
off stock from $” to 44” diameter, and when 
desired is provided with a centering attach- 
ment for centering the pieces. As will be 
seen, two cutting are used with 
this machine, the tool blocks being connect- 
ed with a right and left hand screw. It is 
claimed that this is an advantage, in not only 
that two tools will cut faster than one, but 
that the pressure of one tool being diametric 
ally opposed to that of the other, the strain 
and leverage on chucks and bearings is re- 
moved or neutralized. The ease and rapidity 
with which the tools cut are also increased by 
grinding one of them Y-shaped and the 


tools 


placed on a slide in front of the tool carriage, 
so that it can be pushed back out of the way 
when not in use. When in use it is drawn 
on the slide against a stop, and secured by 
turning a thumbscrew. This stop is ad 
justable longitudinally, and the spindle frame 
is adjustable vertically, by being bolted toa 
wedge, so that the centering spindle can be 
brought at any time to correspond with the 
center of the main spindle, and rigidly 
clamped The centering attach- 
ment is especially advantageous for shafting, 
or for heavy pieces, as they can be centered 
without rehandling 

The weight of this machine is 1,900 Ibs. 

~ ea 
Boiler Inspection and Management. 


in place. 





From an account of the proceedings at the 
recent annual meeting of the Manchester 
Steam Users’ Association we take the follow- 
ing notes: 

The chairman said that the association had 
now more members, more boilers enrolled, 
a larger revenue, a larger reserve fund, and 
had made during the past year a greater 
number of boiler examinations, than at any 
time since its foundation in the year 1854, It 
strictly maintained its fundamental principle 
of making an annual! ‘‘entire”’ examination 
of every boiler, that is tosay, an examination 
of the inside and outside when at 
rest and prepared for the purpose. Without 
such examination no boiler was guaranteed, 


afford an 


boilers 


and no member who would not 


i 
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CUTTING-OF 


pate in the privilege of the pecuniary guar 
antee, 

By strictly adhering to that principle the 
association was able once more to report that 
no explosion had arisen from any boiler under 
its charge during the past year, while it 
might be added that no life had been lost by 
any guaranteed boiler since the institution of 


the guarantee system in the year 1865, 
although during that period there had 
occurred, outside its ranks, as many as 791 


explosions, killing 1,057 persons. 

To the association belonged the distinction 
of being the first public body to establish on 
a practical working basis the system of inde- 
pendent periodical inspection, and also of 





other square across. By this means the Y 
tool removes the stock from the center of 
the cut and the plain-ended tool from the 
corners, thus dividing the work and strain 
between two tools, instead of throwing it all 
on one. 

The feed screw is 7 threads to the inch, 
and the worm gear has 44 teeth, and it is 


guaranteed that in ordinary stock a feed of | 
44 revolutions of worm to one of the spindle | 


can be maintained. 

The cone pulley has four steps for 34” belt, 
the largest step being 14” diameter. 
gears are cut from solid metal. 

The countershaft is arranged with friction 
clutch and two changes of speed, giving to 
the spindle of the machine eight changes. 
The feed throw-off. 
machine 
cutting-off tools 


automatic Each 


with 


has 


furnished two 


is 


The centering attachment is arranged to| 


from a separate countershaft. It is 


run 


The | 


‘Slate ” 


being the first to procure a legislative enact- 


ment for preventing steam boiler explosions 
on land. 

The Boiler Explosions Act, it 
was in no way unduly hard upon the steam 


1882 


~s 


while 


boiler user, was calculated to insure a more 
to the of 
steam boiler explosions, and thus to save life. 


inquiry as causes 


sutisfactory 


No careful steam user could possibly object 
to theact. It did not in any way curtail lis 
liberty, but left him absolutely free as to the 
choice of means, only holding him responsi 
ble for results. Boiler owners were 
indebted to the Manchester Steam Users’ As- 
for attention to steam boiler 
legislation than they aware. It 
protected them from measures they would 


more 


sociation its 


were had 
not by any means have retished. 


A series of experiments was now being 


tried upon the Lancashire boiler to ascertain 
the effect of injecting cold water upon over 


heated, if not actually red-hot, furnace 


opportunity for this was permitted to partici- | 
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crowns. The furnace crowns had_ been 
bared and brisk fires allowed to burn, until 
the plates were sufliciently hot to freely melt 
a lead plate and other lead strips laid on the 
top of the furnaces. The plate and strips 
were loosely attached so that there was a 
film of superheated steam between them and 
the iron, and as they were rapidly melted 
the furnace crowns must have been much 
hotter than the melting point of lead, ‘f not | 
actually red-hot. Yet when water was sud | 
denly thrown upon the furnaces, so far from 
there being an enormous 
suddenly generated, and 





| 
quantity of steam | 
the boiler in | 
pieces according to the generally received | 
opinion, there was no explosion, no rent, no | 


rent 


collapse, and no movement of the boiler, 
while the 
affected. 


pressure gauges were scarcely 


The question was forcing itself upon 
steam users as to the material of which 


boilers should be constructed, whether of 
iron or steel. The term ‘ steel” suggested 
to the popular mind the idea of something 
hard and _ brittle, for instance, file, 
chisel, or other cutting tool. But there was 


steel and steel, one of the character just 


as a 


mentioned, and the other so mild as to bring 
it within the range of boiler construction, 
but possessing also other qualities which 
iron rule 
geneousness. That quality was now leading 
to its use for furnaces, as it was not liable, 
like iron, to Lengthened 
perience seemed to show that steel, if care 
fully made, would gradually take the place 


a did. not, notably homo- 


as 


laminate, ex 






of iron in the construction of boilers 


’ 


cially if regard were had to the fact that 
ductility was of more importance than high 


espe 


tensile strength. 
The question of smoke prevention, and 
hand 


firing, had been carcfully considered by the 


the relative merits of mechanical and 
Association, and the conclusions arrived at 
that, the two 
modes of firing gave practically the same re- 
As many 
stokers had been removed from boilers under 
To 


nothing 


| were as regarded economy, 


sults. as fifty-five mechanical 
inspection. prevent smoke 
firing, of the 


wanted, but only a reasonably fair draught, 


hand 
was 


by 
out common 
a reasonably fair boiler, regular firing, and 
the admission of a little air above the firebars 
The 


firedoor 


to secure the combustion of the gases, 
‘air might be admitted either at the 
or at the firebridge. It a good plan to 
admit the air at the firebridge in a constant 


was 


stream through a number of openings having 
an aggregate area of about two square inches 
the 
door intermittently through openings having 


persquare foot of fire-grate, and at fire 
as nearly as may be an equal area, 

The subject of incrustation was very im- 
portant to the members. It was a good plan 
to introduce three pounds of soda ash per 
day to the boiler along with the feed water, 
but the soda should be good, and blowing 
The 


ducted by the Association for the last quarter 


out maintained. investigations con 


of a century showed that the great majority 
of explosions were not due to the fault of the 
fireman, but to the fault of the boiler itself 
till 


Boilers were often worked on worn out, 





was the fault of the boiler owner, and not of 
the boiler attendant, and the remedy was an 
examination of the boilers, and not of the 
stokers, as a bill before Parliament requires, 
as a means to prevent boiler explosions. 
nis RM iil 
The Miniog Engineers’ Meeting, at 
Roanoke, Va. 


The following programme of the meeting 
of the American Institute of Mining Engi 
neers, at Roanoke, Va., has been issued by 
the secretary, T. M. Drown: 

Monday, June Ath. 

The opening session will be held in Roan- 
Ad 
dresses of welcome will be made by Mr. J. B. 
Austin and Mr. Lucien H. Cocke, Mayor of 
Roanoke. 


oke, on Monday evening at 8 o’clock. 


Reading and discussion of papers. 

Tuesday, June oth. 

Visit to Lynchburg by special train on the 
Norfolk and Western Railroad. 
at Lynchburg, a train, kindly provided hy 
the Richmond and Allegheny Railroad, will 
take the party to the iron mines on the James 
River, at Riverville, and, if time #llows, also 
to Stapleton. In the afternoon a session of 
the Institute, for the reading and discussion 
of papers, will be held in the hall of the 
Lynchburg Chamber of Commerce. Return 


On arrival 


to Roanoke in the evening. 
Wednesday, June 6th. 

Local excursions around Roanoke, visiting 
the Crozer Furnace, Upland and Houston 
mines, Rorer Iron Company’s mines, and the 
Roanoke Machine Works. Evening session. 

Thursday, June Zth. 

Excursion to Pocahontas (Flat Top Coal 
Fields), and the Southwest Virginia Improve- 
ment Company’s coal mines and coke ovens 
Returning, the Ripplemead mines and Bertha 
Zine Works will be visited. The night will 
be spent at Arlington or Bristol. 

Friday, June 8th 

Excursion to the Cranberry Magnetic [ron 
Ore mines in East Tennessee, returning to 
Roanoke in the evening. 
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LETTERS FROM PRACTICAL MEN, 


Effect of Emery Wheels on Mushet’-« 
Steel and Watch Case Springs. 


Machinist : 
I have been using some of Mushet’s special 


Editor American 


tool steel, and have discovered something 
It 
is this: After the tool is forged and allowed 
to cool, I find that it is quite hard; but after 
it is subjected to grinding on the emery 


about it that I do not like or understand. 


wheel, and has become hot several times, it 
in fact, 
so soft that it can be filed very easily. 1 


also becomes too soft on the edge 


would like some of your readers who have 
more experience in using this kind of steel 
than IT have to speak and tell us the cause of 
this. 

There is also anotber little matter which 
It is 
the grinding of springs on an emery wheel 


has given me a great deal of trouble. 


| have often attempted to use the emery 
wheel in fitting case springs in watch cases, 
and whenever I have ground one on an emery 
No mat- 
ter how soft the spring was, it would always 


wheel I have always had it break. 


come out the same. To make more sure 
that grinding on the wheel was the 


cause of the breaking, I have fitted a spring 
to a case with a file, and had it work all 
right; then have taken the spring out and 
ground off a little on the emery wheel where 
it the 
spring. I then put it back in the case, and 
it would break the first 
closed. 
for ? 

good quality, and fitted them to a watch 


would not change the strength of 
time the case was 

Now, how is this to be accounted 
1 have also taken a dozen springs of 


case by grinding on an emery wheel, and 
had every one in the dozen break the first 
time the lid was closed. The wheels I use 
are of two kinds, the tanite and the cellu- 
loid. ~ Both of them, however, do the same 
thing. 
1,000 revolutions a minute 


Lrun the wheels at a speed of about 

The wheels are 
It may be that ] 
ein this matter, but if 
As it 


i’ thick and 6” diameter. 
am far behind the ag 
such be the case, I desire to know it. 





and no thicker than an old sixpence, This 


is, | am perfectly at a loss to know why the 
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simple grinding of a spring on an emery 
wheel should cause it to break. 
W. S. Harris. 

Croton Falls, N. Y. 

The Balanced Valve Question. 

Editor American Machinist: 

In your issue of April 28, T. B. L. and 
Bert Baldwin, and in issue of May 12, W. 
V. White, take vigorous exceptions to the 
account of my experiments on balanced 
valves, illustrated in the AMERICAN MACHIN- 
ist of April 14. With reference to some of 
the notions expressed *in these criticisms, I 
will offer a quotation from one who, if I 
were to mention names, would at once be 
recognized as first-class authority in the mat- 
ter. This is in answer to my presentation of 
the case, and was fully appreciated by me, 
not only for its courteousness, but for the 
clearness of statement. Here it is: 

‘You may convince yourself of the po- 
tency of this film (speaking of a, steam or 
vapor film between the valve and seat), if you 
will take two plates of iron and dress their 
surfaces together thus (referring to a pen 
sketch), say, 12’ square, and place them in 
a boiler, and connect one of them by a wire 
extending through the boiler to the outside 
by a small stuffing-box; then try what force 
is required to move the upper one when the 
boiler is cool and no pressure. This done, 
raise steam till the pressure is 200 pounds, if 
you please. This, without the presence of 
the film, would press them together with a 
force of 28,800 pounds. Now, to your sur- 
prise, it will take no more force to move the 
upper plate than it did when the boiler was 
without pressure.” 

_ The authority quoted is worth one thousand 
times all offered as yet,and is doubtless correct. 
But now to the application. A steam chest, 
with a valve covering nearly all the seat, 
leaving room for necessary play and clear 
ance only, having no ports, with steam 
turned on at 40 or 200 pounds, would move as 
easily under the last-named pressure as under 
none, if this theory is correct, and it has 
doubtless heen tested. 

Now, suppose a hole—port, if you please — 
}” square, is opened; what would be the dif. 
ference? And, again, suppose it was made 
2” square, or, if you please, 3” square, what 
would be the difference? Would any more 
power be required to move the valve under 
pressure over one hole than over the other? 
We will suppose that the valve in the model, 
which is 4.44 by 5.5, covered a hole but a 
quarter of an inch narrower and shorter than 
itself; would the power required to move 
it be greater or less than over a hole }” 
square? 

All this for illustration, and to in some 
measure show how far astray the best of au- 
thority can go, and the very great difference 
in theories. Theauthority previously quoted, 
says, in speaking of the valve and poris— 
‘*the openings in face and valve from which 
the down pressure is derived” —showing, ac- 
cording to this, that his theory is that the 
pressure on the valve is due to the openings 
in and under the valve. 

T. B. L. remarks that ‘‘ while the valve is 
in motion the pressure is diminished inversely 
as the freedom of exhaust or back pressure 
on the piston is lessened, and the sliding of 
the valve, if seat and valve are in good order, 
and lubricated well, should not require more 
than 100 pounds pressure applied in direction 
of motion.” (Theory again.) ‘‘If the valve 
represented in your engraving was reduced 
by an area equal to the area of the steam 
chambers under it, which can easily be done, 
and yet leave surface enough, I think, (guess 
again,) it would move as easily with the 
reduced area as with the full area and steam 
chambers with live steam in them,” etc., etc. ; 
and again: ‘‘ With a valve pressure of 408 
pounds as given, and a chamber or counter 
pressure of 402 pounds, we would certainly 
expect the valve to leak.” The experiment 
was to test a principle, and less under .press- 
ure can be used to suit the case; 50, 70 or 90 
per cent. of relief to the top pressure, or it 
can be turned off entirely. I will drop T. B. 
L. by saying that, doubtless, he is honest in 
his views, but there is altogether too much 
of theory in them. The authorities quoted 





and he seem to differ a little. According to, 
that authority all the surfaces in contact are 
balanced by a ‘‘steam or vapor film,” and 
only the holes or ports open to the atmos- 
phere are to be considered. 

But Baldwin comes in with another instal- 
ment of theory, a lot more of ‘I think so,” 
and ‘‘it undoubtedly is so,” etc. The more 
than once repeated statement that if there 
were no ports there would be no pressure must 
again be brought to the front, but as holes 
(ports) are opened 4” to 2” or 3” square, a 
change is evident. Why and how, is the 
question, and to the best of my knowledge 
no one so far seems to have taken the trouble 
to ascertain. 

In Fig. 1 of Mr. Baldwin’s effort he gives 
his theoretical lines and goes off in the same 
strain as T. B. L. 

The pressure was proved by my experiment 
to be due to the opening, and not to the 
back of the valve, or plainer, to a line 
around the valve where in contact with the 
seat. ‘‘If there are no ports or openings there 
is no pressure.” (My theory, if you please. ) 

Much surprise has been expressed by those 
well posted in steam matters at the facts 
demonstrated by steam turned into the testing 
model, and it has been presented to quite a 
number of experts. 

What I have said about the effect of the 
ports should meet Mr. Baldwin’s objections 
and illustrations, and it seems needless to say 
more about it. 

It must be clear that his Figs. 2 and 3 are 
based on incorrect principles. In Fig. 4 hig] 
illustration is as much at fault as the balatiée. 
The oft-repeated statement that all fsedue to 
the ports renders his effort to make some- 
thing out of his figure a failure, as every 
pound in the chambers ¢ is so much relief to 
the valve. So many pounds pressure is due 
the openings, and making more surface does 
not add to the weight but to the area to sup- 
port that weight, making it less per square 
inch. He finishes by saying: ‘‘I can see, 
judging from the illustration, April 14, that 
the model used in Mr. McGregor’s experi- 
ments, not having a moving piston in it, or 
having an exhaust, steam working into the 
cylinder (from leaks or otherwise), would 
balance that portion over the ports; but if 
the steam were exhausted, the same as ina 
working engine, then the slide valve shown 
in the model would work harder.” 

It may be that my explanation of the test 
or modek was not full, and I cannot blame 
Mr. Baldwin for my mistakes. The model, 
as previously stated, is half size of a 614” by 
10” portable engine, as perfect in all its de- 
tails as possible, and fully up to usual prac- 
tice in slide-valve engines. In order to en- 
sure all (or as nearly so as possible) the con- 
ditions of an engine with a piston in it, run- 
ning, a brass head was fitted into each end to 
and against the counterbore, witha gasket of 
rubber packing between them, and a set 
screw in the cylinder head to keep it in place 
at both ends, so that each end of the cylinder 
was as independent of the other asif a piston 
were in it, 

Drip cocks were in the cylinder heads, 
which could be partially or fully opened, and 
in measure even realize the effect of 
expansion in a cylinder with a moving pis- 
ton. The exhaust was as perfect and cor- 
rectly placed as usual in a slide valve; in 
short, nothing, in any respect, differed froma 
fully-rigged engine. The valve was worked 
regularly by hand, The machine was, as 
previously stated, got up to test a principle, 
and nothing was omitted short of a piston 
driving a shaft. I think this should satisfy 
Mr. Baldwin. ; 

Now for 


some 


. . . 
The figures he 
gives are mine, but by some omission only 


Mr. White. 
part are presented. To say anything further 
in regard to the pressure on the valve, and 
to what it is due, would only be repeating 
what has been said; but in regard to the 
figures, to quote his remarks: ‘* The second 
example is not dealt with fairly. The 
area of the ports is all right, but in the test 
the chambers open outwardly, as ‘the 
cock NV is wide open;’ therefore, they must 


be counted as ports.” This last clause is an 





error, possibly of mine; but, as it is such a 


. ‘ . ‘ 
glaring one in principle, I cannot but think 


it is a mistake of the printer. If my mis- 
take, it is an exceedingly thoughtless one. 
The cock NV was never open when the valve 
was weighed. This fact must explain to 
Mr. White why he is so far amiss in his 
figures. The cock was never opened only to 
pass off the drip caused by condensation in 
the chambers. Nothing but the eduction 
and induction ports were open—the first into 
the air, and the last into the separate and in- 
dependent ends of the cylinder, under the 
same conditions as a working cylinder and 
piston. 

In regard to the figures, he says ‘‘ there is 
an error somewhere in the estimation of the 
area of the chambers,” and for some reason 
a portion of them are omitted. 

There are four small chambers at the side 
of steam chest and ends of ports—.875 (not 
8.75, as in the article), by .19; their combined 
area is .6650. There are three in the middle 
of the seat. The two outside of the middle 
one are 1.1. by 2.625; the area of one of them, 
2.8875 x 2=5.77. .The middle one is 1.375 by 
2.625, its area being 3.609 and 3.609--5. 775+ 
.6650=10.049. This is doubtless an over- 
sight of mine. About this difficulty in get- 
ting the stem in the middle of the valve, I 
would say it was most carefully adjusted, 
yet may have been a little to one side. The 
value of that argument is, however, void, 
when the fact is considered that 408 pounds 
upward pressure, or lift by lever, raised the 
valve, and€6.049 square inches of chambers, 
with 40 pounds of steam in them, nearly bal- 
anced thevalve-*As more than once stated, the 
experiment was made to test a principle, 
which it did most thoroughly and to my 
satisfaction, but the model is no sample to 
build by or place the chambers by. 

I cannot, in the light before me, for a mo- 
ment entertain the theory that the pressure 
is due to the dimensions of the valve, but to 
the area of the openings to the atmosphere. 
There is a difference between them of 59 
per cent., as only 41 per cent. of the weight 
due to the area of the back of valve was 
needed to raise the valve, not once only, but 
as often as Tt'was tried. It may vary slightly 
in practice, but the principle is clear. 

Dayton, O. TuHos. McGREGOR. 


Lathesmen who understand the Prob- 
lem of Screw Cutting Planer Gradu- 
ations—The Dog Question, 

Editor American Machinist : 

With all deference to Chordal and to his 
interesting letters, I think he draws it hard 
when he says that only two lathesmen in 
twenty understand how to calculate gearing 
for screw cutting. Perhaps the class of ma- 
chinists he has come in contact with has not 
been such as to give him an exalted opinion 
of their abilities. My experience of 25 years 
in New York and vicinity leads me to think 
differently. I should be inclined to say there 
were considerably less than two in twenty 
that did not understand the matter. If 
Chordal will visit the Delamater Iron Works 
he can find a lathe geared to cut a 6” pitch, 
the leading screw of which is only 14” pitch. 
Furthermore, he will find that it does not 
puzzle the lathesmen to comprehend it. It 
requires a system of double compound gear- 
ing, and the matter is more difficult from 
having to use only the ordinary change gears, 
This train was correctly calculated by a good 
many lathesmen. I have also failed to find 
a planer hand who does not understand the 
relation between the different positions of 
work with reference to the planer table and 
the graduations for setting the head. I don’t 
believe anything is gained by making the 
machinist appear materially worse than he 
really is. Nevertheless, I am satisfied that 
machinis{s should take more interest in pub- 
lications devoted to discussing matters per- 
taining to the trade, as nothing will better 
serve to broaden their views and increase 
their understanding of things connected 
with it. 

The worst class of men with whom me- 


chanics come in contact is that class who, | 
having but little knowledge of the trade, | 
|present object is to throw light upon the 
the | 
strength of what they know, and contrive to | 


parade their superficial knowledge of books. 


Such men clamor for more pay on 


breed discord generally. 





I fully endorse Chordal’s sentiments on the 
dog question. I have in my experience 
found but few shops in which there was not 
a loss, plain to be seen, from a lack of this 
important lathe adjunct. MACHINIST. 


Result of Snubbing a Journeyman, 
Editor American Machinist : 

‘‘ DRUMMER” gives a point to some shop 
owners in your May 12th paper, about the way 
they treat some of the traveling agents that 
come round to sell goods, and I want to sif®w 
up another side of the same subject. 

The other day the boss let me off, for a 
little trip to the city, to see what was new in 
the market in the line of machine tools and 
shop supplies. Well, I dropped imto a ma- 
chinery sample-room (not the. other kind)— 
one of these agency places—and a young 
man came up and wanted to show me around, 
or acted so. I had on a kind of cross in 
clothes, betwixt shop and Sunday, and when 
I said I was a machinist, down to the old 
man’s, and was just looking around to see 
what was fresh, he didn’t seem to think I 
meant him! At any rate, he didn’t appear to 
take any more interest in my case. 

Well, I looked around awhile, and pretty 
soon lighted on a new machine tool that I 
had just been reading about in the AMERICAN 
MAcuinist, and when I asked the price and 
some other little particulars, the young man 
came back out of the doorway, where he had 
been winking at some girls that were passing, 
and jerked out the price as he went into the 
office, and didn’t seem to have any use for 
the other particulars. Just as I was leaving, 
pretty well disgusted, 1 heard one of the 
bosses back in the office ask the young sprig 
who I was, and Spriggy said: ‘‘ Oh, he’s 
nothing but a jour, looking round.” When 
I got home, and told the old man about it, 
and told him that was the tool we wanted, 
he grumbled awhile at the price and then sat 
down and ordered one of the same make, but 
not from that concern, you may depend! 
And I notice the concern it came from has 
had most of our supply trade ever since. 

Well, a few weeks after the tool was sct to 
work, along comes a drummer from the first 
concern; and, who should it turn out to be 
but Spriggy, on his first trip! He recognized 
me right off, and when I showed him round 
where that machine was piling up chips, it 
was worth a week’s pay to see his jaw drop. 
‘** Where did you get that?” says he. ‘‘ Oh,” 
says I, ‘‘we got that from a concern that 
thinks a man may be a jour, and still have a 
good deal of influence with the boss.” 

JOUR. 


Back Pressure on Valves; Or the Equi- 
librium Line by Experiment and The- 
ory for Broad Seated Valves. 


FROM A PAPER READ BEFORE THE AMERICAN 
SOCIETY OF MECHANICAL ENGENEERS. 


By 8. W. Rosinson, 

Professor Mechanical Engineering, Ohio 

State University. 

The title of this paper perhaps poorly 
indicates its true import. More specifically, 
an attempt is made to determine by experi- 
ment what practical part of that pressure 
exerted upon the top surface of a valve by a 
fluid is required, when acting from below, to 
raise that valve from its seat. The valve is 
supposed to have a broad surface of contact 
with its seat, as in the case of a slide valve 
in the steam chest of an engine where the 
flanges have a broad lap. 

Every designer of steam engines with slide 
valves finds the question asked of himself: 
‘* What force is necessary to slide the valve 
on its seat?” The first showing of an answer 
may be: ‘‘ It depends on the pressure and the 
coefticient of friction.” 

Probably but little is positively known 
about either the effective pressure or the co 
efficiency of friction in this case. The 
question of effective pressure. 

To illustrate, suppose a common J slide 
valve has a surface contact with its seat of 
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12” x 12” outside, less a 5’ x10” D cavity in- 
side, as shown in Fig. 1, the cavity being 
supposed in communication with the ex- 
haust. 

It seems evident that the effective pressure 
is not py, x12x12=144p, where p, is the | 
pressure in pounds per square inch, because 
why may it not be nearly the p, x 5x 10=50p, 
as due to the cavity itself ? 

The most thoughtful probably will assume | 
some area between the inside and outside, | 
in the neighborhood of that inclosed by the | 
dotted line by which to multiply p, for the | 
effec'ive pressure. This line I hereafter in | 
this paper call the ‘‘ equilibrium line,” and | 
the area inclosed within it the ‘‘ equilibrium | 
area,” because the pressure p, multiplied by 
it, equals a force which, acting from below, 
will just lift the valve from its seat. 

When the equilibrium area falls between 
that of the cavity and of the outside of the 
valve, it appears that the fluid pressing upon 
the top of the valve creeps under the edges 
to some extent, and that the film of fluid 
under the valve near the cavity relieves itself 
by escape into the cavity. It would seem 
from this reasoning, required for explaining 
the equilibrium line—that for true surfaces a 
film of almost infinitesimal thinness is con- 
stantly creeping along between the *‘ contact” 
surfaces, towards the cavity; and that on this 
route, the pressure of the creeping fluid is 
continually falling, starting with that nearly 
of the higher pressure side of the valve, and 
ending at the cavity with the pressure of the 
latter. 

When the whole lifting pressure exerted 
by the creeping fluid between surfaces is 
known, the equilibrium line can be located. 
The theoretical determination of this lifting 
action is the same as that for finding the 
force tending to throw a packing ring from 
its seat. 

For a rectangular valve like Fig. 1, and for 
an incompressible fluid, the pressure falls on 
a straight line declivity, from P to P,; p 
being the pressure just at entry, and p, that 
within the cavity. The fall from P, to p is 
due to the acceleration for entry into the 
space. The latter will be a small fraction of 
the whole, and it will be neglected here. 

In Fig. 2 let the shaded area stand for a 
section through a D slide valve like Fig. 1, 
the square outlines being best for the present 
purpose. 

If p, be the absolute pressure on the top 
of the valve, and p, the absolute back 
pressure in the cavity, then, according to 
what is said above, HF’ will represent the 
line of falling pressure from p, to p,. Also 
it is evident that, if the area //ATL stands 
for the total absolute downward pressure 
upon the top of the valve, then the area 
AEFC will represent the total absolute lift- 
ing pressure at one side of the valve, due to 
the creeping fluid along AC, and tending to 
raise the valve from its seat. Now draw 4G 
parallel to AC, and make the area AHG H= 
AEFO, then the lifting pressure of the 
creeping fluid neutralizes so much of the top 
pressure JJAL as lies directly over the 
length AH. Hence H is the position of the 
equilibrium line, likewise we muy find the 
point on BD. 

From the figure it appears that A// will 
equal a half AC only when p, = 0. 

As an example, suppose p,=60, ps 
Then the mean pressure on AC is 





15. 


PitPe 
P= —= 37.5, 
2 

and 

P+ AC=p,Ad, 
or 

P 37.5 

AH=AC—=AC —AC.625. 
Py 60 


Hence the equilibrium line is nearer C 
than A. More specifically, it appears that 
6215 per cent. of the pressure upon that part 
of the top of the valve which lies above AC 
and BD is counteracted by the lifting action 
of the creeping fluid. 

This supposes the fluid incompressible like 
water (nearly so.) 
tion is suited to the case of a valve working 


Hence the above caleula- 


in water. For quite a range of pressures 


under this case we may quote: 
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where p, is the absolute pres- 
sure upon the top of the valve, 
Pe, the absolute back pressure, 
and P the mean pressure due to 
creeping fluid. Then 


P 
A MSA OS i050 38) 

Pr 
thus locating the equilibrium 
line. If the fluid is elastic like 


air, and the flow in the space 
A Cis adiabatic, we have 
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These tables differ but little, and values 
may be selected to suit any case in hand, 
including even a condensable fluid like steam, 
because, whether steam water due to 
condensation fills the space A C, the case will 
fall within the tables above. If any exception 
is to be made on the supposition that with 
steam the percentage of water will increase 
on the route from A to C, it will be to the 
effect that the lifting force is greater than 
the calculation would give, and hence on the 
safe side. 

To illustrate further the use of the above 
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Hence, doubling the values, we get for 

both flanges outside the equilibrium line 
4.1 or 3.5” respectively, 

or within the equilibrium line 
5.9 or 6.5” respectively. 

Hence the effective pressure of the valve 
upon its seat is as though the last named 
widths of equilibrium area only were subject 
to the pressure p,. 

THE EQUILIBRIUM LINE BY EXPERIMENT. 

In the spring of 1881 Student J. H. McEwen 
subjected this question of back pressure to 
experiment in my mechanical laboratory, asa 
practical problem in course. 

The appliance explained below was made 
by him for the purpose. 

In experimenting, the data were procured 
partly by Mr. McEwen and partly by Mr. C. 
F. Marvin. 
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The results obtained from reducing the 
data to the valve are given in the plate. The 
appliance employed is shown in section in 
Fig. 3, in which A represents the valve, P its 
seat, D the bed-plate of the containing chest, 
C an inverted hollow piece, which, when 
bolted to D, together constituted the chest, G 
a nozzle for admitting the fluid pressure, // a 
cock for draining the chest, / a lever which 
by means of a strut reaching up through the 
seat will lift the valve A, and F' the scale pan 
for loading the lever. 
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Fig.t 


The valve and seat are circular in plan, 
and not rectangular. They were carefully 
fitted together by facing truly in a lathe, and 
then by grinding with emery. The grinding 
was done partly in the lathe and partly by 
hand with cross motion. It is perhaps to be 
regretted that this fitting was not done by 
scraping, but as they were, the surface pos- 
sessed the properties of surface plates in a 
high degree. Placing A upon B with clean 
joints, the former would float upon the latter 
for five or ten seconds, lubricated by air. 
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| Appt. p' persq.in.of valve expsoed to atmos. to raise valve from seat, 


tables and formula, suppose a D slide valve 
in a steam or air chest is 10” over all, and 
with a D cavity of 4”. Each flange will then 
be 3” if equal. 
Further, take 
P, 90, Pog =15. 


AH 


Then 
A C .682 or A C .5838 
2.05” or 1.75” 


Pe 
if the last table be selected, or the first re 
spectively. 


When settled, A would lift B, and support it 
for a considerable time. ‘The surfaces were 
mirror-hike for smoothness throughout. 


Though the job was well done for grinding | 


with emery flour, yet it is believed that a 


somewhat more satisfactory contact could | 


have been obtained by the scraper. The out- 


side diameter of the valve A is six inches, and | 


its cavity two and a tenth inches. The seat 


B was about three-fourths of an inch larger | 


than A outside, with a central aperature of 
about one inch. This excess of surface on 


B was intended for insuring contact on the 
entire lower surface of A, even should it get 
eccentric with B. The seat B was mostly 
free from the bed-plate so as to relieve it 
from the strains and flexure of the latter. 
A neck projecting down from B was pressed 
into the bed D, with a free space between 
Band PD, thus supporting B on a short leg. 
The strut from the lever # nearly filled 
the central hole in D, and extended to the 
bottom of the cavity in A. This cavity in A 
was made conical at the center so that the 
strut would always carry A concentric and 
poised, as it was raised. The thickness of 
A and B was about two inches. The lever 
was borne on knife-edges. 

Steam was the only fluid experimented 
with. It was admitted at the nozzle G. 
Condensed water was let out at 7. 

In the experiments, weights were put on 
till the valve was raised, or, as in some cases, 
the weights were shifted along the graduated 
lever. The pressure of steam in the chamber 
upon the top surface of the valve was varied 
from 10 to 84 lbs. per square inch by 
gauge, or from 25 to 99 Ibs. per square inc 

absolute. The results reduced to the valve are 
given in the plate where the circle dots were 
obtained by one series of observations, and 
the cross points by another, the two series 
being several weeks apart in point of “¢itite. 
The vertical scale at the left is for the steam 
gauge pressures in the chamber. The hon- 
zontal scale gives the number of pounds 
pressure per square inch of the cavity area, 
which was necessary to lift the valve. The 
figures given in this scale were reduced to 
the valve from the experimental data read 
off from the weighted lever, the weight of 
the lever, scale-pan, strut and valve being 
taken into account; but not the atmospheric 
pressure to which the cavity under the valve 
was exposed. Hence the figures in both 
scales are apparent pressures per square inch, 
one for the entire area of the six-inch circle 
of the valve, and the other for the area of 
the circle of the cavity, two and one-tenth 
inches in diameter. 

The ’) curve running among the dots is 
supposed to be drawn where the sum of the 
squares of all the distances from the line to 
the dots is the least, that is to say, that line 
is the probability line for all the observations, 
according to the thecry of ‘‘ least squares.” 

It is assumed, however, that the line should 
run through the origin. 

From this line the figures in the first two 
columns of the following table were read off. 
TABLE D. 

For a circular valve 6” in outside diameter. 
with a circular cavity 2.1” diameter exposed 
to the atmosphere. 
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Pi—P2 p’ a d 
5 8. 5.6 2.6 
10 7. 5.8 2.7 
15 26. 6.0 2.8 
20 36. 6.2 2.8 
25 46. 6.4 2.9 
30 57. 6.6 2.9 
35 69. 6.8 2.9 
40 81. 7.0 3.0 
45 95. 7.3 3.0 
50 112. 7.8 3.1 
55 129. 8.2 3.2 
60 150. 8.7 3.3 
65 172. 9.2 3.4 
70 198. 9.8 3.5 
75 230. 10.5 3.7 


A better notion of the quantities given in 
the table and plate perhaps can be obtained 
from Fig. 4, giving a section of the valve and 
its seat. Within the valve outline are drawn 
arching circles springing from the seat. These 
define the greatest and least equilibrium 
lines, which here are circles to the diameters 
3.7” and 2.6” respectively, between which all 
the figures in the last column of the table 
fall. 

The interpretation of Fig, 4is this: For 75 
|pounds apparent pressure per square inch 
|upon the top of the valve, the equilibrium 
circle is 3.7” in diameter. ‘That is, if the 
valve be taken from the chamber, and its 
seating face be turned off, or cut away with 





| the exception of a sharp circular line to the 
diameter of 3.7”, so that when the valve is 
|returned to its seat this circle is the only 
bearing of the valve upon its seat; then the 
lsame lifting force will be required to raise 
the valve from its seat as before, for this 
| stated pressure of 75 pounds. 

Again, when the stated apparent pressure 
is 5 pounds per square inch upon the top of 
the valve, then the same lifuing force will 
raise it as when its face is cut away to a ring 
bearing of 2.6” in diameter. In each case 
the atmospheric pressure is in full upon the 
cavity. 
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A Problem in Machinery Manufacture. 

As competition becomes sharper among 
machinery manufacturers, owing to a dimi- 
nution of demand and inc.ease in the aggre- 
gate capacity to supply, it will become a 
vital question with many establishments as 
to how cheaply well-made and substantial 
machinery can be produced. In standard 
machinery (like most machine tools), where 
patterns are seldom changed after suitable 
designs have been successfully placed upon 
the market, very few shops have adopted 
anything like the interchangeable system of 
manufacture. The few that have done so 
have an immense advantage over the others, 
which will become more apparent as compe- 
tition increases. Some large and well-man- 
aged machine tool building establishments 
fix prices, as a rule, on all their productions, 
so as to obtain twice their actual first cost, 
both labor and material being considered. 
Again, some are content with a margin of 
twenty or thirty per cent., and still others, 
perhaps, hope to realize something like 
twenty per cent. when ‘‘all their improve- 
ments are completed,” a time which is 
fondly anticipated from year to year. We 
know of one establishment, at least, building 
a machine tool of acknowledged excellence, 
and selling it at over $500, which costs less 
than $150, for labor and material complete. 
The work is let out to contractors in the 
shop, at $100 each, for everything required 
up to the boxing for shipment (castings as 
they come from the foundry being reckoned 
as material). Of course, the plant for such 
an establishment is more valuable than that 
of the old time-honored tool building works, 
but counting extra interest on investment, in 
addition to ordinary shop outlays, the profits 
are very attractive. The cheap production 
in this case (as in all other cases of the kind) 
is made possible by having an equipment of 
special tools for the particular work required. 
Not only smail tools, but specially designed 
milling machines figure largely in the equip- 
ment, 

If it cost sewing-machine manufacturers 
anything near what it costs machine tool 
builders for equal quantities of machine work, 
the housewife would have to pay at least 
four times what she does for a machine to 
stitch the family raiment. Yet the average 
sewing machine is better constructed 
than the average engine lathe. Special 
automatic machinery enables this to be ac- 
complished 

To build machine tools by a system of 
duplication of parts does not 
require a large plant. 

The other day we were shown through a 
machine tool building shop by the proprietor 
who confines his efforts to two styles and 
sizes of machines, and has achieved a first- 
class reputation as well asa good demand for 
them. He informed us that he employs 
twenty hands, and that the average pay of 
the whole is just $8.50 each per week. But 
four are skilled machinists who are well paid, 
the others being workmen who are capable 
of feeding machines so provided with jigs 


necessarily 


and special tools that a mistake could hardly 
be made by any one of common intelligence. 
About the same class of help is employed in 
sewing-machine manufactories. 

Of course, where a large variety of 
machinery is made the special tool and inter- 
changeable system can be applied to but a 
small extent. But the problem of competing 
with establishments making but two or three 





ido their 


| wages of any ir 
was proposed to 


sizes and styles of machines and equipped to 
work at a minimum expense by 
shops relying upon large capital and a great 
variety of productions is likely to prove more 


| formidable than_it has been. 





$0 ee 

The workmen in the little kingdom of 
Belgium are among those receiving the lowest 
1 Europe. Not long ago it 
grain elevators | 
Antwerp. This created 
consternation among the laborers who are 
employed to do the elevating by the old 
fashioned hand method. They were so afraid 
of being thrown out of employment by the 
introduction of machinery for elevating that 
they broke the windows of 


erect 
on the wharves at 


meeting hall | 





where the City Council was in session, dis- 
cussing the chartering of a company to erect 
a steam grain elevator. 

Perhaps verbal arguments will fail to con- 
vince these Belgian workmen that they can 
not secure good wages while trying to com- 
pete by hand labor with workmen in other 
countries who are using machinery to accom- 
plish the same results. It is certain, how- 
ever, that the logic of events will crowd them 
into a practical acknowledgment of that in- 
controvertible fact. 


—_——__+>e—__—_—_ 


English Machinery for America. 


The London Jronmonger of April 28th, 
among its correspondence from Leeds, has 
the following: 

In various classes of machine tools and 
cotton machinery a large trade is done from 
this district with America, but in both 
branches orders have of late been dropping 
off, and the new tariff is regarded with any- 
thing but satisfaction by the local tool- 
makers «und machinists. Several of the 
former have a fair amount of work in hand, 
which is being pushed forward for comple- 
tion before the new tariff, which will impose 
an additional duty of about six per cent., 
comes into force. Machinists have suffered 
considerably as the result of the new ar- 
rangement. In America there seemed to be 
an expectation that the duty on machinery 
would be reduced, and orders which other- 
wise would have been given out were held 
back. Now that the duty is to be advanced, 
buying from England has been virtually 
stopped, and, with the exception of a few 
special classes of looms which are not made 
in America, and which are being pushed for- 
ward for delivery before the end of June, 
orders have, comparatively speaking, ceased. 
Lancashire machinists regard the new tariff, 
which, with freight and insurance, will rep- 
resent an addition of about 63 per cent. to 
the initial cost of the machinery, as practi- 
cally shutting them out of the American 
trade. The actual alteration is an advance 
of 8 per cent. in the duty on the machinery, 
but this is accompanied by a reduction of 10 
per cent on the packing. Col. Shaw, who 
has discussed the matter with some of the 
leading firms, considers this will, if any- 
thing, be slightly in favor of the English 
makers who ship heavy machinery requiring 
a great deal of packing; but for small ma- 
chinery, with light ps wcking, he admits the 
new arrangement may be against the English 
makers. The new tariff, he thinks, will 
practically leave the machine trade in much 
the same position as it was under the old ar- 
rangement. Last year three million spindles 
were put down in America, and he antici- 
pates a similar extension this year. Ameri- 
can makers not only are unable to aanaie the 
requirements for machinery in their own 
country, but they have not the skilled labor 
to produce the high-class machines made in 
England, which the Americans must have, 
and for which they will be compelled to give 
out orders to English makers. 

The above is interesting, as indicating the 
probable effect of the new tariff on the 
English machinery trade with the United 
States, although the conclusion of Colonel 
Shaw that we have not skilled workmen in 
this country to produce as high-class ma- 
chines as in England is pure buncombe. 
Most of our shops that purchased machine 
tools of English make while the boom was at 
its height would now willingly exchange 
them for American tools, and pay a premium 
for the privilege. We have not, however, 
heard of any machinery dealer who is ready 
to pay for second-hand imported tools much 
more than for equal weights of old scrap 
iron, although second-hand machinery of 
home manufacture, in good condition, com- 
mands fair prices as compared with new. 
The fact, as above mentioned, that orders 
for English machine tools and cotton ma- 
chinery from this country have lately fallen 
off, in spite of the 8 per cent. increase of 
duty which goes into effect July 1, very 
clearly indicates that cotton factories and 
machine shops on this side of the Atlantic, 
to use a slang expression, don’t hanker for 
English machinery worth mentioning. It 


cannot be said that this lack of admiration 





or appreciation arises from ignorance of the 
qualities of the foreign article, for it has 
been sufficiently tried in this country to de 


| velop its merits. 


Perhaps there are certain heavy machines 


| that will be imported occasionally, for which 


there is too small a demand to induce any 


{of our machinery manufacturers to con 


struct, except when built to order. On the’ 








other hand, there is a growing demand for 
American machinery in Great Britain, as 
well as in other foreign countries, which our 
manufacturers are in better position to meet 
than ever before. 


ae 


How to Break the Match Monopoly, 


The revenue tax on matches ceases July 1, 
yet the match monopolists seem to be making 
great efforts to retain their absolute control 
of this industry. They absorbed, some time 
ago, all the leading match manufactories in 
the country. The same policy of absorption 
is being continued. While this monopoly 
was sustained by the United States Govern- 
ment it was practically impossible to break 
it. Now that competition is free (or will be 
in four or five weeks), it will be broken 
sooner or later. 

The problem must be solved mainly by 
improved match-making machinery. The 
monopolists have, of course, covered all their 
special machinery by patents, but they have 
not secured all the inventors. The designing 
of improved match-making machinery is now 
a promising field for original mechanical 
skill. We have recently received several in- 
quiries about match machinery, and have 
heard of several companies preparing to go 
into the business of making matches. One 
large one is now forming in Chicago, which, 
it is said, will start a factory in Connecticut. 
The monopolists will hardly be able to buy 
up every valuable invention applicable to 
match machinery, every new factory that 
starts, and all the timber land in the country. 


— ~_>e 
How to Increase American Trade in Peru. 


Vice-Consul Alfred Lapoint writes to the 
State Department of the United States, from 
Lambayeque, Peru, aletter which is printed 
in the Departinent Reports under the above 
heading, from which we extract the follow- 
ing : 

I certainly believe that trade with the 
United States would enliven, should our 
manufacturers take the pains of sending 
samples, catalogues, and price-lists to some 
responsible merchants, and I may indicate 
that many consuls are authorized to be 
merchants, and I believe that their official 
capacity is a guarantee for them, besides 
having good references in the United States. 

It is my duty to indicate that great care- 
lessness prevails with our manufacturers ; 
for instance, I was called upon to purchase 
in the United States a steam-pump and 
boiler, which I ordered from one of our 
most famed. manufacturers, and when it 
arrived, not alone was the boiler inadequate 
for the pump, but actually after two months’ 
work the upper tube sheet split in three 
parts, a proof of its bad quality and construc- 
tion. It was so small that it could never 
run the pump more than two hours ata 
time and then stop to get up steam. The 
whole valley of Chiclayo was waiting to see 
the efficiency of the pump which was used 
for irrigating, to order some like it; The 
consequence is that through sheer careless- 
ness on the part of the manufacturers, the 
orders will go elsewhere. The greater part 
of the planters that order machinery lack a 
knowledge of mechanics, and give their 
orders detailing the work they desire the 
machines to perform, and I recommend that 
great care and attention should be paid to 
this point, and avoid by thorough inspection 
the sending of useless articles, such as the 
pump alluded to. 

It would seem that machinery manufact 
urers to whom such criticisms could justly 
be made to apply would not be establish- 
ments doing much business, either at home 
or abroad, but doubtless there are shops some 
of whose products go out to American con- 
sumers in something like this condition, 
without much attention ever being called to 
the defects. In this country mechanics who 
have skill enough to repair such defects in 
machinery are plenty, and in many cases, 
the machinery being paid for, perhaps, be- 
fore the trouble is discovered, skill is called 
in and the trouble repaired without special 
complaint being made to the manufacturer. 
In a foreign country, like Peru, however, if 
machinery gives out or needs attention, it is 
not always easy to find mechanics who are 
| qualified, and hence, the defective machinery 
| being American, all American machinery is 
jlooked upon with distrust. Manufact- 
urers who are looking for a foreign outlet 
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for their product cannot be too careful that 
every piece of work sent abroad is above 
suspicion. 


(ip 


Literary Notes. 


REPORT OF THE PROCEEDINGS OF AN AD- 
journed meeting of the Master Car-builders’ Asso- 
ciation, held at Niagara Falls, October 10, 11 and 
12, 1882. 

This report contains the revised constitu- 
tion and by-laws of the Association as adopted 
at this meeting; also reports and discussions 
on gauging wheels; form of wheel tread; 
screw threads; draw bars; car trucks; con- 
tinuous brakes for freight trains; steel-tired 
wheels; standard journal bearings; journal- 
box and pedestal, and many other things of 
general interest. The discussions on these 
subjects are particularly valuable, as embrac- 
ing the opinions of practical men thoroughly 
conversant with the subject and generally 
imbued with a spirit of progress. The re- 
port is illustrated with numerous engravings. 


We have examined with some interest copies 
of Science, anew weekly journal, edited by 
S. H. Scudder for the Science Company, and 
published by Moses King, Cambridge, Mass. 
Before the new journal was issued it was 
announced that Prof. Bell, the telephone in- 
ventor, anda number of well-known scientists 
were to establish a paper which should reflect 
their views upon scientific topics and 
chronicle the advances which are being made 
from time to time in the various departments 
of science. The new paper is, however, too 
much devoted to the handling of abstruse 
topics and contains too many technical 
references and terms to be very interesting 
to ordinary readers. Doubtless professional 
readers will find much to interest them in its 
pages. In No. 14 issue (Vol I) we find an 
amusing illustration and description, taken 
from a French scientific journal, of a new 
form of vehicle for common roads, which 
strikes us as being considerably more scientific 
than practical. It may perhaps be best sum- 
marized as being in principle a cross between 
the Fontaine locomotive and the tricycle. No. 
7 issue, in addition to containing a list of 
contributors, adds the unusual feature of 
publishing a list of the subscribers to the 
paper, numbering about 700 in all. This 
list contains the names of quite a number of 
distinguished individuals. The subscription 
price is $5 a year in this country and $6 a 
year abroad. Single copies, 15 cents. 


(jesrons x juss: 


Under this head we propose to answer ques- 
tions sent us, pertaining to our specialty, 
correctly, and according to common sense 
methods. 














? 
>. 


(196) A. B., Taunton, Mass., asks: How 
can I ease-harden malleable iron and stee! castings? 
1.—Case-harden malleable the 
wrought iron. See answer to question 462, in the 
AMERICAN MACHINIST Of Dec. 23, 1882. Steel cast- 
ings can be hardened like ordinary cast steel. 


(197) G. A. K., Birmingham, Conn., 
writes: We have a 10” six-ply rubber belt (60 feet 
long) running over two 4 foot pulleys and two 18” 
rollers, so that both sides of the belt come in con- 
tact with pulleys. Whatis the best way to fasten 
the ends of the belt together? A. 
way better than by lacing. 


(198) G. E. C., St. Louis, Mo., Can 
I cut a screw with variable pitch, say 44” in 30’? 
4. —If the pitch of your lead screw and the change 
wheels are regular, the pitch you cut will not be 
variable. By using proper gears you can cut a 
fraction of a thread more or less to any number of 
inches. 
you have, you can make the change desired. 


(199) <A. P., Greenville, c. 
Will you please tell me if the valve and pipes as 


iron same as 


We know of no 


2 asks: 


Ss. 


¢ 

(200) J. M., Waterbury, Conn., writes: | 
I am using plaster-of-Paris moulds, but am muck 
troubled with what I call blow-holes. Can you in- | 
form me how to avoid this trouble; also how to get 
the moulds apart after drying, and should they be | 
dried by the aid of fire? A.—It would be impossi- 
ble to tell what the difficulty was without seeing 
the moulds. Quite likely the blow holes result 
from pouring too rapidly, not allowing the air to 
If the moulds are artificially dried, it 
should be very slowly. 

(201) T. W. H., Duluth, Minn., writes: 
1. There discussion as to the following: A 
25 lb. weight is suspended from the ceiling by a 
cord. What is the strain on the cord’ This may 
seem like a simple question, but there is a differ- 
ence in opinion. One party claims that the strain 
would be the same as one man pulling 25 lbs. one 
way against another pulling 25 lbs. the other way, 
on the same cord. A.—The strain will be 25 Ibs. 
The strain on a rope with two men pulling 25 Ibs. 
in opposite directions is also 25 Ibs. If you have 
any doubt connect a spring balance in the rope and 
test the matter. 2. Will you please tell me how to 
mix Portland cement and sand to make a fire-hold 
floor over brick? A.—Mix from one to two parts 
sand with one part of cement. Let it dry slowly. 

202) J. W.S., Nashville, Tenn., writes: 
We have a suction fan 36” diameter, running 1800 
revolutions per minute. It gives us a good deal of 
trouble from heating and breaking of belts. Can 
I put a fly-wheel 30’ diameter, 2’ thick on the end 
of shaft to any advantage, and at what speed would 
it be safe to run such a wheel? A.—Uniless there is 
some peculiarity about your arrangement we do 
not see what you would accomplish by the use of a 
fly-wheel on the end of shaft. The speed at which 
such a wheel can be safely run will depend on its 
construction, quality of iron, &c. We should not 
recommend to run any cast iron wheel 30” diam 
eter under the circumstances named at a speed of 
1800 revolutions. If you think the use of a fly- 
wheel advisable, we should say make it 15’ diam- 
eter, and accurately balanced. 

203) W. Baltimore, Md., writes: 
I have a plain slide valve engine with single valve. 
The cylinder is 12x14”, the engine running 100 
revolutions per minute. The throw of the eccen 
tric is 224inches. The steam ports are 1’; bridges 
1 1-16inches; exhaust port 1 15-16ineches, The steam 
lap of valve is 3¢’’; exhaust lap 1-16 What I want 
to ask is, if by making a new eccentric, or by other 
means, I can arrange to get better economy in the 
use of steam? A.—By doubling the steam lap on 
your valve, and increasing the throw of eccentric, 
to say 344’’, you would probably save a little steam. 
You should first determine, if there 
room in the steam chest to admit of this. If your 
engine is otherwise in good condition, a better plan 
still would be to have some reputable steam engine 
builder put an adjustable cut-off on the back of 
main valve. If your engine is fairly loaded at the 
present speed we should suppose there would be 
no trouble in increasing the speed until it would 
do the work of cutting off at about 4 stroke. 


Transient Adveritsemnents, 5U Cis. a itne FOF each in- 
sertion under this heaa. About seven words make a 
line. Copy should be sent to reach us not later than 
Wednesday for the ensuing week's issue. 
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HUSINE 


Presses & Dies. Ferracute Mach. Co., Bridgeton,N.J 
Steel Name Stamps, &c. J. B. Roney, Lynn, Mass 
Portable Forges, $10. Holt M’f’g Co., Cleveland, O. 
James W. See, Consulting Engineer, Hamilton, O. 
A. Wilkinson, expert steam engineer, Manayunk, 

Philadelphia, Pa. 

Chas. T. Porter, Mechanical Engineer, Tribune 

Building, (Room 42,) New York City. 
Patents.—Franck D. Johns, Att’y at Law & Solic 

itor of Patents, 617 Seventh st., Washington, D.C. 
R. Dudgeon, 24 Columbia st., New York, Improve 

Hydraulic Jacks and Roller Tube Expanders. 

For sale, 25’ lathes of best designs from new pat 

terns. George A. Ohl & Co., E. Newark, N. J. 
Lyman’s Gear Chart. How to lay out gear teeth. 

Price 50 cents. E. Lyman, C. E., New Haven, Conn. 
Latest and best books on Steam Engineering. 

Send stamp for Catalogue. F. Keppy, Bridgeport,Ct 
Consulting Engineer and Mechanical expert, C. 

C. Hill, 144 LaSalle street, Chicago, Ill. 

Designs 

New York 
Foot Power Machinery,for workshop use,sent on 

trial if desired. W.F. & Jobn Barnes, Rockford, Il. 


Wood Engraving Gone in best manner. 
furnished. Edward Sears,48 Beekman St 


Pattern and Brand Letters. Vanderburgh, Wells 
& Co., corner Fulton and Dutch streets, New York. 


Guild & Garrison’s Steam Pump Works, Brook 


Tht Winchester Arms Company, of New Haven, 


Hotchkiss rifles for the Chinese 
TH is forming-imeChicago a Taree” JoInt stock 





lyn, N. Y. Steam Pumping Machinery of every de 
scription. Send for catalogue. 
H. E. Penney, manufacturer of Steel Spring 


Cushioned Helve Hammers. Photo and circulan 


on application. Minneapolis, Minn. 





It is doubtful, however, if, with the tools | 
| 


“Steam Users” in 


How to reach 40,000 prominent | 
TheJ.N. ] 
| 
| 


the United States. Send for our circular. 


|} Mills Publishing Company, 145 Broadway N.Y. 


= | 
writes: 


viven below are well proportioned : Dimensions of | 
cylinder, 914’’x10’; revolutions, 100 to 110; size of | 


steam ports, 344//x58¢’’; steam lap, 3¢’’; size of steam 
pipe, 2’’; size of exhaust pipe, 244"? 4.—We should 
prefer steam ports not less than 8” in length, and 
lap, say 54’ The pipe we 
and exhaust pipe 3” diameter 


more steam steam 


should make 24% 





New tool chest, price $10. See description in Am, | 
Macuinist, April 14th, or send for circular. Good 
now & Wightman, 176 Wash’ton st , Boston, Mass. 


Speed and drill lathes, 10’x4’, new design. Self- | 
clamping rest, first-class material and work. Par 
| ties about to buy willdo well to inquire. ©. Wing, 


| 
| 


Greenfield, Mass 


‘* Patent Binder” for the AMERICAN MACHINIST 
10lds 52 weekly issues in good shape. Sent to any 
address by mail for one dollar. American Machinist 
Publishing Co., 96 Fulton street, New York 


| 

The Complete Practical Machinist, $2 50; the Pat- | 

tern Maker's Assistant. $2.50; Mechanical Drawing 

Self-taught, $4 00; books for practical machinists. 
Address, Joshua Rose, Box 3,306, New York City. 


Free—‘* Useful Hints on Steam.” A book of 96 
pages, illustrated. Valuable to engineers, steam 


| users and those about purchasing steam machinery 


By mail, 15 cents, or free on personal application. 
E. E. Roberts, 107 Liberty St., New York City. 


We will pay 25c. each for copies, in good condi 
tion, of the issues of January Ist and January sth, | 
i881. Those sending us either of the above dates | 
will kindly write their name and address on the 
wrapper for identification, Am. MAcuinist Pub 
lishing Company, 96 Fulton street. N. Y. City. 


Cheapest, strongest, most simple, compact, dura 
ble, effective and economical steam pump in the 
market, for raising liquids under and up to 100 
feet. No machinery, no oil, no special care. Can 
be worked suspended by a chain. _Pulsometer 
Steam Pump Co., 83 John street, New York. 

Wanted—Correspondence with engine builders, 
boiler makers, and supply dealers in steam goods. 


Steam Jet Pumps in this country, and offer to (ive 
men the most liberal terms ever named. Drop 
Water St., Pittsburg, Pa. 


For sale—First-class heavy-built rock shaft en- 


The Baltimore Manufacturers’ Record says: ‘‘ The 


| large majority of city manufacturers report busi- 


ness as picking up considerably; spring orders 
coming in very fast, the lull in business having been 
succeeded by great activity.’ 

The Long & Alstatter Company, Hamilton, Ohio, 
are getting out a new illustrated catalogue of their 
machinery, including punches, shears, trip ham- 
mers, and railroad shop heavy tools. They will 
make a full exhibit at the Chicago Railway Expo- 


sition 


| Shipp, of New York, has a patent. 


Steps are being taken to organize a sewing ma- 
chine factory company in Atlanta. Mr. James 
J.C. Peck, R. 


J. Lowry, F. G. Hancock, T. Healey, Mr. Van 
Winkle and others are in it. The capital will be 
$300,000, 

The stockholders of the Palfner, Mass., Wire 


0 A 3 | Company have voted to increase the capital stock 
We manufacture the cheapest Injectors and best | I : eee ; eaeheae . on ma 


| from $100,000 to $150,000, the original stockholders 
| 


¢ | having the privilege to take the new at par. 
postal for particulars to J. B. Sheriff, Son & Co., 68 | 


gine, 16x36, built by Kemp & Falconer, in good 
order; 12-foot band wheel, 22 inch face. Two |} 
boilers, 4x26’, all fittings complete; two 15” flues | 


in each boiler; 34 Also, four Boomer & 
Boschert presses, jacketed tank. Wright Walter, 
541 West Thirty-fifth Street, New York. 


she 


For astrictly first-class automatic engine, from 10 
to 60 horse-power apply tu the Straight Line Engine 
Company, Syracuse, N Y.; medium or high-speed ; 
perfect balance ; fewest parts and fewest working 
joints ; uniform speed at all ranges of power or 
steam pressure; the best material and workmanship 
in all vital parts; the most correct distribution of 
iron; unexcelled in smooth running. 


Now ready for delivery, volume 5 of the AMERI- 
CAN MACHINIST, Comprising the year 1882, (52 issues) 
complete with index, in substantial book form 
Also a few remaining of volumes 3 and 4 compris- 
ing the years 1880 and 1881, can be sent anywhere 
by express. Price of each volume, $4.00; express 
charges to follow. AmeERrtcAN Macuinist Pubtish- 
ing Company, 96 Fulton street, New York City. 


Chordal’s Letters.—John Wiley & Sons, 15 Astor 
Place, New York, have now ready a new and en 
larged edition, with six additional plates, of Chord 
al’s Letters, comprising the choicest selections 
from the series of articles entitled * Extracts from 
Chordal’s Letters,” which bave appeared in the 
columns of the AMERICAN MACHINIST; With a steel 
portrait of the author, and upwards of fifty origi- 
nal illustrations by Chas. J. Taylor. One volume 
12 mo. of nearly 400 pages, cloth, $2.00. Will be 
mailed and prepaid on the receipt of the price. 














The White Machine Company, Waterbury, Conn., 
are now running 13% hours a day to fill orders. 


The .Etna Match Company has organized at 
Southington, Conn., with $30,000 capital, R.A. 


Neal, president. 

Selma, Ala., proposes to have a $50,000 bagging 
factory, a large part of the money having already 
been promised, 

Julius Bindrim, stone yard, 476 Flushing 
Brooklyn, is about to put in an engine and boiler 
of about 50 H. P. 


avenue, 


Jonathan Cornell, of Sandy Hill, N. Y., is about 
to erect an iron foundry to be used in connection 
with his machine shop. 

The Houchin Manufacturing Company, 26 Warren 
street, New York, are about to put in a new engine 
and boiler of about 15 H. P. 

F. Armstrong, manufacturer of stocks and dies, 
Bridgeport, Conn., nearly finished 
shop, 150x75 feet, four stories high. 


has his new 


Henry Schladeis building a new factory for silver- 
plated ware in Ainslie street, Brooklyn, N, ¥ His 
office is at 84 John street, New York. 


The Black & Clawson Company, Hamilton, Ohio, 
are building a new iron foundry, 140x40 feet. Their 
specialty is paper milhanachinery, 


Conn., are at work upon a contract for 250,000 


government, 


company for the purpose of making matches 
is said the factory will be located in Connecticut. 


It 


The Western Engine Works, Marshalltown, Lowa, 
Geo. H. Beebe, proprietor, make seven sizes of high 
speed upright engines with patent single cross-head 
abundant. 


Orders are 


The Cummer Engine Company, of Cleveland, O., 
will 
their works, which additions will comprise new 


soon break ground for the new additions to 


boiler and pattern shops. 


The Morse Bridge oS. 
is putting into their works some additional heavy 
machinery, which will largely increase their ca 
pacity for executing contracts. 


Company, Youngstown, 


The Pratt & Cady Company, Hartford, Conn., 
are building anew machine shop and brass foundry, 
150x100 feet, two stories high. It is near the shops 


of the Pratt & Whitney Company. 


According to the Denver Journal of Commerce, the 
nail works at South Pueblo (Col.) are unable at the 
present time to supply the demand upon them for 


nails. More machinery will have to be added 


The International Tile Company, composed of 
English capitalists, are building a factory in Third 
near Smith street, South Brooklyn, N. ¥ It will 
be about 100x60 feet, with a smaller building for 


kilns 





y 
| 


The 
company is overrun with orders and the mill is 


| busy night and day. 


Watts, Campbell & Co., Corliss engine builders 
and general Newark, N. J., have 
issued a new descriptive catalogue of the Corliss 
steam engine, which is calculated to give informa- 
tion to those using steam power 


machinists, 


rhe catalogue 
is sent free on application. 

At the Sandy Hill (N. Y.) Brass and Iron Works 
business is so pressing that a portion of their em 
ployees are working night and day. The regular 
hands work no less than twelve hours, and the 
orders received by the establishment indicate a 
continuance of such business.—Sandy 
Hill Herald, 

The rubber works in the Eastern section of the 
country have resumed 
weeks’ idleness. 


successful 


after several 
The cornerers of crude rubber 
had forced the price up from 97 cents to $1.24 a 
pound. It had declined to $1.15 when the mills 
started up again. One factory, that of L. Candee 
& Co., New Haven, Conn., employs 1,400 operatives. 


operations 


The various patents controlled by Clem & Morse, 
the Philadelphia builders, have in- 
creased the popularity and demand for their ele- 
vators that the firm has been compelled to increase 
its facilities by taking the four-story brick building, 
No. 411 Cherry street, which has been altered to 
communicate with No, 413, the building heretofore 
occupied by them 

A new cotton factory will probably be erected 
in Oakland. Subscriptions to the capital stock are 
now being made in San Francisco and Oakland. 
It is purposed to be named the California Cotton 
Mills Company, and the capital stock is intended 
to be $600,000, divided into 6,000 shares of the par 
value of $100, 


elevator so 


In San Francisco 2,000 shares have 


been subscribed Kk. C. Sessions has offered to 


donate a site. 

The Ashcroft Manufacturing Company, 111 Lib- 
erty street, New York, has received an order for 
all the steam and vacuum gauges and counters for 
Jay Gould’s new yacht Atalanta; also gauges, &c., 
for several other ships building by Cramp & Son, 
They also furnished the engine-room fixtures, in- 
cluding and vacuum gauges, counters, 
clocks, and indicators for James Gordon Bennett's 
yacht. 


steam 


They report the sale of Tabor indicators 
constantly increasing, and that they cannot keep 
up to their orders for them. 

The projected shops and freight yards of the New 
York, West Shore & Buffalo Railroad Company at 
Kast Frankfort, N. Y., will cover between 150 and 
200 acres of ground on both sides of the track in 
East Frankfort, which is between Ilion and Frank- 
fort, and within nine miles of Utica. The freight 
yard will have space for 25,000 cars and engines. 
The first building on the east will be the blacksmith 
shop, 300x70 feet; next, the boiler house, 70x35 
feet; next, the boiler shops, 312x70 feet; the car- 
penter and pattern shop, 200x50 feet; the pattern 
storehouse, 50x40 feet; the foundry, 300x70 feet ; 
the machine and erecting shops, 319x110 feet, and 
jast of the principal buildings, the office of the com- 


eet 


| a and drafting apartments, in a building 150x45 


The paint shops and otter buildings are nine 


ortenin number. The total length of these shops, 


| as planned thus far, will be nearly half a mile; 1000 


| sh« ps, 


| Wanted,’ were of common occurrence 


| jobs were carried through on time. 


}on buildings, 


men will be employed, and the shops are expected 
to cost $250,000 

The California Architect and Building News says: 

‘During the year 1882, there was at times a de- 
cided lack of skilled labor in all branches of mech- 
anism in San Francisco, and at no time a surplus of 
good workmen ; so much so, that sign-boards posted 
‘Carpenters Wanted,’ and on work- 
foundries, machine ‘Hands 
; and as an 
inducement, extra wages were in many cases of- 
fered 


shops, etc., 


The brick-laying forces were also inade- 
quate for the labor purposes of 1882, and but few 
With such a 


istate of things prevailing during the past year, 


what may be expected for 1883, with the showing 
already made in these columns, of a threefold in- 
crease in the amount of building contracts let dur- 
ing the first quarter of 1883. We hope that among 
the thousands of new-comers to this State, there 
are a goodly number of first-class mechanics, all of 
whom will find ready employment. This shortness 
of labor supply is not confined to building me 
chanics, but extends to nearly if not quite all other 
classes of skilled labor. From inquiries among the 
machine shops, boiler makers, glass cutters, and 
others, we learn that the same condition of things 
exists, especially so far as competent workmen are 
concerned, 
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Machinists’ and Engineers’ Supplies. >1883. 













New York, May 17, 1883. 

The supply business continues of small propor- 
tions, and there is a great tendency to cut prices to 
get orders. This unsettled state of the market 
will probably continue for some time 

J. M. Carpenter, Pawtucket, R. I., has just 
brought out an improved die stock, which is sup 
plied by all the leading dealers. 

The pig iron market is quiet with a light demand, 
and a prospect of still lower prices before the 
market becomes settled, the labor troubles ad- 


—LDLEH 


GRAND EVENT OF THE YEAR, 





Cincinnati2: 


justed, and confidence — restored We quote e 
prices as follows: Foundry No. 1, $22; foundry ve 

No. 2X, $20; Grey forge, $19 to 319.50. Foreign wae ll U ra 
iron is in light demand, with prices unchanged. 0 


Scrap is dull and weak. Rails are quiet but steady. 
Old rails nominal. ¢ opper is quiet but steady at 
lfc. for Lake Superior. Banca tin, 22c. Straits 


and Malacca, 213¢c. to 21%e. Billiton, 213K. to 
214%c. Australian, 214c. to 215¢c. Spelter, common, 
domestic, 434c. to 5¢ tefined, 8c. to S34c. Lead, 


1.45¢. to 4.50¢, Antimony, Hallett’s, 9.70e. Cook 
son’s, 10.70¢ 

In giving the address of the Gray Belt Shifter 
Company in our issue of May 26, 1883, we should 
have given the number of Post Box 1020, instead 
of 438. 


OPENS SEPT. 5th—CLOBES OCT. 6th. 


A WONDERFUL DISPLAY OF 
Manufactures “Arts ‘tnveations- Products, 


WANTED Kd ih 


NATIONAL EXHIBITION OF INDUSTRY AND ART. 
EXHIBITORS FROM EVERY STATE IN THE UNION. 





* Situation and Help” Advertisements, 30 cents for 
each seven words (one line) each insertion. Copy 
should be sent to reach us not later than Thursday 
morning for the ensuing week's tesue. 





ADMISSION 25 CENTS. 





No charge for space or steam power. Special 
arrangements made for transportation of ex- 
hibits and visitors. For full particulars, ad- 

Wm. H. 5 fall parti Sec’y, 


Wanted, a good pattern maker, at the Salem 
Iron Works, Salem, N.C 

Wanted—Ten first-class machinists, to work on sae 
wood-working machinery. Address, Box 3, Am. anes 


MACHINIST. 
i883.< 


Wanted—Situation as pattern-maker, by a man 











competent to take charge of shop if desired. Ad- 
dress C., care of Am. MACHINIST. 

Wanted—Situation by a designer and draughts 
man, who has had shop experience. Address Wil 
liam, care of Am. MACHINIST. 

Wanted—Position as foreman, by competent ma- 
chinist. Manufacture of specialties preferred. No 
objection to country. Address B. B. Hough, 1009 
Elm street, Wilmington, Del. 

Wanted—Position as draughtsman and designer. 
Have held positions of draughtsman, foreman, and 
superintendent of machine-shops. Thoroughly com- | 
petent to design and execute. Marine work pre 
ferred. Address W. G., Box 2, Am. MACHINIST. 

Wanted—Traveler on engines, boilers, iron and 
wood working machinery, and machinists’ sup 
plies; must be posted on prices and discounts, ’ 
Give references and salary expected Address, Ph 
Machinists’ Supplies, Am. MacuiNist office | § 








¢ aN 
gD Sy sans 


Citalogue forstamp. Eawd O.chase, Newark NJ. | PSTAQLEY’S Cushioned H Haar 


Light and fine interchangeable machinery to 


Machinery wanted—Second-hand engine lathes, 
18” to 30” swing 10’ to 20’ beds; state size, — Stands to-day WITHOUT AN EQUAL. 
tion and price, and where they can be seen. Ad- 
dress ** Machinery,” Am. MACHINIST. OVER 800 IN USE, 


Wanted—A_ second-hand propeller condensing BRADLEY & CO. Syracuse N.Y 
engine, cylinder 30’ diameter or thereabouts. Ad : roe eee 
dress, stating size, maker, price, and where it can ESTABLISHED IN 1832, 
be seen, Engineer, care Am. Macuinist Publishing 
Co.'s office. 

Machine shop for sale—A shop with good ma- 
chines for any machine work. In New England. 
Price, with lease, $2,500. Rent of room and power 
only about fifty cents per day. Steam power. A 
splendid chance to get a good shop cheap. Address 
“Henry,” care Am. MACHINIST. 








—_— 





% 4 SPeqiart™ se 
H.B. SMITH. MACH.CO. 


925 MARKET ST, 
, PHILADELPHIA, . 


JOSIAH MACY’S SONS, 


189 & 191 Front Street, New York, | 


MANUFACTURERS OF 


Machinery, Engine, Cylinder, 
and Tempering 


Orbs 


Established 1822 


Whole Outfits Furnished. 





? Working # 
F MACHINERY. 


SHAPING MACHINES, 


6 in. and 8 in. Hand and Power, 
SEND FOR CIRCULAR, 
BOYNTON & PLUMMER, Worcester, Mass. 


PRS a 


BRIDGEPORT, CONN., 
Manufacturers of 


FORBES’ 
PATENT 


DIE STOCKS 


For threading and 
eutting off pipe with- 
out the aid of vise 
Only one man re- 
quired to thread 6 
inch pipe 









Samples Submitted Free. 


COOKE é o¢o.,°"=" 
Machinery & Supplies, 


22 CORTLANDT ST., 
NEW YORK, 




















AGENTS FOR THE 


Greeniield Vertical Engines 
2% to 30 Horse Power. 
Unequaled in workmanship 
and quality of material. Prices 
lower than any other first-class 
engine. 
ALSO 


SUPPLIES 


For Machinists, Railways, 
Mills, Mines, &c. 7 


ee for 
a and cut 


Lin’ ogue, 


es hha i 

Please send for circular and , 

state that you saw the adver- 
tisement in this paper, 











REMOVAL. 
GEO. F. BLAKE MANUF'G CO. 


HAVE REMOVED TO THEIR NEW QUARTERS, 





95 & 97 LIBERTY STREET, N. Y. 


“THE DEANE” 


Steam Pumps for Every Service. 
Send for New Illustrated Catalogue. 


THE DEANE STEAM PUMP CO., 
HOLYOKE, MASS. 


92 &94 Liberty St., 54 Oliver St., 226228 Lake St., 
NEW YORK. BOSTON. CHICAGO. 


UNION STONE COMPANY, 


Patentees and @) Manufacturers 


OF THE 


UNION EMERY WHEEL. 


EMERY, EMERY WHEEL MACHINERY AND TOOLS A SPECIALTY. 
Antomatic Knife Grinding Machines, W ~—. | ng Wheels, Crircers’? and_ Polishers’ Supplies 
Catalogues on application. ND 40 HAWLEY STREET, BOSTON, MASS. 




















THE 


M. T, Davidson Improved Steam Pump, 


MANUFACTURED BY 


Davidson Steam Pump Co., 


OFFICE & WORKS: 

41 to 47 KEAP STREET, BROOKLYN, N. Y. 
Warranted the Best Pump made 
for all Situations. 

KELLY & LUDWIG, Agents, 
49 & 51 North 7th St., Philadelphia. 










THE 


American Deill Chuck 


Isthee aD st 3-parallel 
Jaw Chuck. Price, $4. 
Sold by all Tool Dealers. 

REHMER BROS., 440 North 12th Strect, Philadelphia. Pa. 





20 INCH SWING 


ENGINE LATHES. @ 


F.C. & A. E. ROWLAND, 
New Haven, Conn. 


THE HERCULES TURBINE 


Gives more power for the same size, 
also better average results from full 
to one-half gate than any other water 
wheel ever made. It is moderate in 
cost, compact in form, and not liable 


to get out of order. 
—BUILT BY— 


THE HOLYOKE MACHINE CO. 


SHOPS AT 


Holyoke and Worcester, Mass. 





Send for Catalogue, Circulars and Price List 
to either of the above places. 











Is the Standard of Esxellence 


AT HOME AND ABROAD. 
kt THEA. S.CAMERON 


Steam Pump Works, 
Foot of East 23d St., NEW YORK. 








* Improved 36 in. Sq. Planer, 


BUILT BY 


BETTS MACHINE CO. 












Wilmington, Del. 









Planers, all Sizes 


FROM 


24 inch Square 


10 feet Square. 
' Any Length of Table. 
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NICHOLSON FILE Oo.,, 


FILES aND RASPS 


HAVING THE INCREMENT CUT. 
Also, FILERS’ TOOLS AND SPECIALTIES. 


‘‘Nicholson File Co’s” Files and Rasps, “Double Ender” Saw Files, ‘* Slim” Saw Files, 
‘‘Bacer”? Horse Rasps, Handled Rifflers, Machinists’ Scrapers, File Brushes, File Cards, 
Surface File Holders, Vise File Holders, Stub Files and Holders, Improved Butchers’ Steels 


Manufactory and Ofices at PROVIDENCE, R. 1.- U.S. A. 





TESTIMONIAL ON THE MERITS OF 
i. Tabor’s Patent Steam Engine Indicator. 


‘ AMOS WHITELY, Pres'’t. CHAS. A. BAUER, Sup’t. 


OFFICE OF 


“y'%, Champion Knife and Bar Co, 


SPRINGFIELD, O. 








% > 
Sra 
¢ 





The Ashcroft Mfg, Co., 

111 Liberty St., New York. 

You ask me ‘‘ How I am pleased with my 
pair of Tabor Indicators.” In reply would say that I 
have tested and inspected them thoroughly, and am now 
more than pleased with them. The workmanship is 
the dest ITeversaw. I consider the instruments about 
perfect. You certainly have given the Indicators a 


grcat deal of attention, to bring it to such a state of 
perfection. 


Yours very truly, CHAS. A} BAUER. 








THE “MONITOR.” 


FRIEDMANN’S 


Patent Ejectors, 
WATER ELEVATORS, 


For Conveying Water and Liquids. 


Pat, Oilers & Lubricators, &e, 
NATHAN & DREYFUS, 


Patentees and Manufacturers, 


92 and 94 Liberty Street, 
NEW YORK. 


Send for Illustrated Catalogue. 


ANEW LIFTING & NON-LIPTING INVECTCR, 


BEST BOILER FEEDERS IN THE 
AUTOMATIC WIRE FEED. 


WORLD. 
REVOLVING 
Of Extra Strength and Power, of a Superior Design and Finish. 


HEAD SCREW MACHINES 
WICACO SCREW & MACHINE WORKS, 712 Cherry St., Philadelphia, Penn. 


WM. 6. BEMENT & SON, 


PHILADELPHIA, Pa., 


MANUFACTURERS OF 


Mstal Workiog Machine Tol 


Of all descriptions and a great number of sizes, including also 


STEAM HAMMERS, 
Steam & Hydraulic Riveters, Cranes, Punches, and 
Shears, Bending Rolls, Plate Planers, &c. 


IRON COMPANY, 


AFROW, ©. 


Superior to any shafting in market for the following reasons, viz.: 

1st.—It is perfectly straight and round. 2d.—It can be rolled ac- 
curately to any desired gauge. 8d.—It has the beautiful blue finish 
of Russia Sheet Iron, rendering it less liable to rust or tarnish than 
shafting of the ordinary finish. 4th.—It will NOT SPRING or WARP 
IN KEY SEATING like most of the other manufactured shafting 
sold in the market, and, as a consequence, is admirably adapted for 
LINE AND COUNTER SHAFTING. 5th.—The surface is composed 
of MAGNETIC OXIDE OF IRON, forming a superior journal or 
bearing surface. 6th — It is made of superior stock. 

Sizes made from % to 3% inches, advancing by sixteenths. Price 
lists, with references and other information, furnished on applica- 





—— WITH PATENT 











AKRON 


PATENT 
HOT 
POLISHED 

SHAFTI N G, 0 AKRON IRON CO., Akron, O., Sole Manuf’rs 


OrE. P. BULLARD, 14 Dey Street, New York, General Eastern Agent. 


IMPROVED HOISTING ENGINES 


Manufactured by the 
LIDGEHERWOOD MHE’G Co. 
Offices and Salesrooms: 96 Liberty Street, New York. 


c. S. WORMER & SONS, Agents, 
Chicago, St. Louis, Detroit. 
Specially adapted for Railroad and Contractors’ 
uses, Pile-driv- 
ing, Bridge and 
Dock Building, 
Excavating, &c. 
Single ordouble 
cylinders. with 
single or double 
fe improved fric- 
Ee tion drums 
e with orwithout === 
r Boilers. — 































































|C. W. LE COUNT, South Norwalk, Conn, 


CENTRE 

















This dogis very heavy, 2 [ cel 
and is warranted not 53 rm 
to break withany work Be © 
GRINDER Satoh aS 
2 13% .... 60 #3 @ 
bee nats © 
m r 4 Mes: suse Woy 
For truing hardened 3° ‘s0 Bom Loe 
centres and keeping L 20 SS § z 
true, without remov- . 1S - 9% 85 = aml 
. ‘ 11-4 ° % Fs @ 
ing from lathe, or 1 3.8 mat o a 
drawing temper. 1 1-2 iis 2k 3 @ 
Simple, quickly ad- it. 3-4" 125 Fe § 
justed to any lathe, fase Gate eee a. 
and does its work Drea ae or eo. a 
perfectly. 6.3 180 SS es => 
Price complete, with «¢ 16--3 18 © OFS . < 
emery wheel, boxed, $15. 17..4 * 30 > BS amg 
: s A *18..4 1-2 3.00 GFA B 
Send for circular to 66 19..5 “ 3.50 22° @ r..) 
; 1 Full set, 19 Dogs, 26.35 o> @ 
Trump Bros. Mach. Co., No.90..6 1-3in... 4 SE = 
* 91..6 “1... 500 22 rm 
Manufacturers, po o 
oA 5 Small set of 8 dogs ES & rm 
Wilmington, Del.; U.S.A. 60 | from 3-8 to2ins.,#7.30. 25 o 
4. 7 No, 14..2 1-2in...$160 Sz 8 
b..1 80 x 15..3 = 1°70 ae & ao 
@ .1 1-4“ Of * 16 200 7 Q iy 
MACHINERY “10 .1 1-2‘ . 1.10  47..4 ‘...290 Be 3 f= ] 
' “11.1 34“ .... 1.95 | Setofizfrom2-eto4 FS Go 
“ 13..9 1.40 inches, $15+0. es ~ 





12 in. & 16 1n. Monitors 
Valve Milling Mach’s 
Double Key 
Lathes, 
Speod Lathes 
Slide Rests, 
Revolving 
Chucks for 
Globe Valves, 
Two-Jawed 
Chucks, 
. Small Tools 


4 















UTTING- OFF MACHINES 
CENTERING MACHINES, 


416 in. and 2 in. 


WARREN, HASKELL & CO., Boston, Mass. 


NON, BRASS MIS. (9. 


193 E. OHIO ST., CHICACO, ILL. 


A Manufacturers of 
pi ? ORME’S PATENT 


ee 





and 


WARNER 


W.JOHNS 


ASBESTOS 
ASBESTOS ROPE PACKING, 
ASBESTOS WICK PACKING, 
ASBESTOS FLAT PACKING, 
ASBESTOS SHEATHINGS, | 
ASBESTOS GASKETS, 
ASBESTOS BUILDING FELT, 
Made of strictly pure Asbestos. 


H. W. JOHNS MFG (C0., 


87 MAIDEN LANE, NEW YORK, 


Sole Manufacturers of H. W. Johns’ Genuine 
ASBESTOS @ LIQUID PAINTS, ROOF 
PAINTS, ROOFING, STEAM PIPE AND 
BOILER cov ERINGS, FIREPROOF 
COATINGS, CEMENTS, ETC. 

Descriptive price lists and samples free. 


SCHAFFER & BUDENBERG, . 
NEW INJECTOR~} 


Worked by Exhaust Steam Alone. 


Takes the place of Feed Pump, Heater, and by Condens- 
ing the Exhaust Steam removes the Back Pressure. 


UTILIZES A POWER HERETOFORE THROWN AWAY. 


Works automatically at a steam pressure of less than 
half a pound. Adapted to all pressures. 


For LOCOMOTIVES as well as STATIONARY ENGINES. 
WORKS AT BUCKAU, — CERMANY. 
DEPOT GENERAL OF THE UNITED STATES, 
W. HEUERMANN, 40 JOHN ST., NEW YORK. 


OUR SPECIALTY IS 


by Henan 
Poets 


Of 5 to 25 H. P. 


& SWASEY, 








LOCOMOTIVE 
MARINE 
RELIEF 
LOCK-UP 
| SAFETY VALVES. 


These Valves have been approver 
J by U.S. Government. 


— 





NN. Y. Office, 115 Droadway. 


T. NEW’S PREPARED 


ROOFINC. 


For steep or flat roofs. Applied by ordinary workmen 
at one-third the cost of tin. Circulars and samples free, 
Agents Wanted. T. NEW, 38 John Street, New York, 























Of 1,900 in use, nog 
one has Exploded, or; 
can show a rupture—é& 
jdue to their absolute g 
safety and simplicity. 


In finish and construction these engines : ‘ with 
those of higher price. Each is built on a perfect system of duplicating parts—a point of 
convenience to customers. Correspondence solicited, and Catalogues mailed to any address, 


SKINNER & WOOD, Manufrs. 











ESTABLISHED 1867 BRB, PA. 
THE BRAYTON PETROLEOM ENGINE C0. | 
50 Fiera = WORTHINGTON 
BOSTON, MASS. See 2S 
ESees 
Pa 
Pose fl 
io FS 
aos! AND 
{ys paes 
He mF p STEAL 





— wu im 
= —— — —— Oes 
SAFETY! ECONOMY! CONVENIENCE! 
@ Expense Ceases when Engine is Stopped. 


While the cheapest motor in the world for con 
tinuous running, the cost of fuel becomes a mere 





HENRY R. WORTHINGTON, 











ALL SIZES. 





trifle when power is required at intervals only 

J. R. SMITH... . ..Philadelphia, Pa 1 \ Vv —- as seas 4 : 

G. 8S) WORMER & SONS Detroit, Mich. | 145 BROADWAY AND 86 & 88 LIBERTY ST., NEW YORK 
GS WORMER & SONS Chicago, Ill Agent 0 Kilby St.. Boste 707 Mark S S x 

T. 8. BOWMAN... St. Louis, Mo, \ ‘ ' »- m. | 707 Market St., St. Louis, 


ROBINSON & CARY...........5t. Paul, Minn, / Send for Latest Catalogue. 
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THE HANCOCK INSPIRATOR 


The Standard for Stationary, Marine, Locomotive 


AND ALL CLASSES OF BOILERS. 
Over 40,000 in Use. 


Adopted by the Largest Mills and Manufactories, 

















Send for Circulars to 


THE HANCOCK INSPIRATOR CO. 


34 BEACH STREET, BOSTON. 
BIRKENHEAD’S | 
New Single Head Lathes. 


Hollow Spindle, Improved Stop Motion, 14 inoh | 
Swing 4to8 feet beds. Also, 5 foot Hand Lathes, 
and Engine Lathes with screws and back gears, or | 
? back geare d lathes without screw. Send for circular. 


JOHN BIRKENHEAD, 
MANSFIELD, MASS., U.S.A. 


S. ASHTON HAND, ‘a MACHINERY c& cemms WIRE 

















Toughkenamon, Chester Qo, Pa, | 
{ b i . Ma- 
MAKER OF FIRST-CLASS by comereeen ox ovens CON cant 


EN 4 N F ATHES by Miller, Metcalf & Parkin, Pittsburgh, 


Pa. For machines or information, address 
Is now in position to put on the market 


Ss. W. COODYEAR, 
14” ENCINE LATHES OF NEW DESICN D. E. WHITON, 





WATERBURY, CONN. 
guaranteed to be equal in material, design and 


: C f 
workmanship to the best ever offered. Saantactarer ¢ 


Gear Cutters, Centering Machines, 
IMPROVED CRANK PLANER | pscoostss ot waor seurrins o SEW LONDON, core. 


OFFICE AT NEW LONDON. 
Planes 16 inches | #7 All Chucks for repairs should be sent to West 


high and wide, and | Stafford, Conn. 
Superior 10, 12 & 16 in. 


NEED LATED, 


has power, 
cross and angular 
down feed as shown 

Built by FAY & SCOTT, 
DEXTER, MAINE. 
Send for Description. 











in cut, or cross feed 
only, if desired. 

Also, quick return 
motion and screw 
running whole 
length under bed. 

is self-oiling in 

its ways. 

















R.A. BELDEN - ORIGINAL 
& CO. American Stewm Gauge Co. 
Danbury, Conn. Bus. Estab. in 1851. 


Incorporated in 1854 





wt, Florton Chucks vat 
UNLESS OUR TRADE MARK Gauge Co, 


“The HortoaLathe Chusk, 


Is Stamped Plainly ge» on their Face. 


Send for Illustrated ay 










, INDICAT 
THE E. HORTON & SON CO., A. o R 


: . PLANIMETER AND PANTOGRAPH 
Canal St., Windsor Locks, Ct., U.S. A. . 
ae td $6 Chardon Street, Boston, Mass. 


Send for New Illustrated Price List and name this paper 


THE 
J.C. BLAISDELL, Pres. 
GA R D N F R E. BURT PHILLIPS, Treas. H. K. MOORE. Sup” 








(OVERNOR J aerped and gene for 20,on roughest, 
MEREDITH, N. H., Sole Manufacturers. 

Be rnenccae x WESTCOTT’S mie 
Gaetioee, Durability, Work’ A. & DRILL 
ea 





Patent Lathe Chucks, Best & Cheapest 
Sent on trial by 
manship, and Design, Address, 


COMPENSATION Hold from 1 in. to 20 ft. diam. In use 1. 
American Twist Drill Co., 
The Gardner Governor Co., 


we QUINCY, ILL. 
NEW YORE AGENTS, JAMES BEGGS & 00., No. 9 DEY ST. 


KEUFFEL & ESSER, 


127 FULTON STREET, NEW YORK. 


& 
KASS eR EMR 
Hard Rubber Drawing Tools 


Triangles, T-Squares, Scales, Pro- 
REIOND, Straight-Edges, Etc. 


All our Hard Rubber Goods bear our Trade Mark | QNEIDA STEAM ENGINE & FOUNDRY C0. 


and are fully wi arranted by us. They are superior 








SE NR RN 
ITIS AWELL-KNOWN FACT 





that a sphere is the strongest 
possible form; hence a boiler 
made of spheres must unite 


U 


he greatest strength with the 



















A committee of the Franklin Institute, after a tho- 
rough series of tests of the Harrison Boiler—testing one 
boiler with a pressure of ezght hundred and seventy- 
Jive pounds per square inch—report: “The committee 
are impressed with the great utility of the boiler, as 
one perfectly safe anc Z freefrom all danger of explo- 
sion, even when carelessly used, and unhesitatingly 
approve and heartily recommend it to public favor. 


HARRISON BOILER WORKS, 


Germantown Junction, ‘Philadelphia. 











Adapted to rapid work with small 
drills. Its extreme sensitiveness 
prevents clogging and breakage 
of drills. Has a swinging table 
with attachment for center drill- 
ing. Instantly adjustable to dif- 
ferent leng sths of work. Over 200 
already in use. Send for circular. 


DWICHT SLATE, 


HARTFORD, CONN. 








to any other make, SEND FOR CAT ALOGUE. | 82 Walnut St., Oneida, N. Y. 


it 
i 
\ 


PO 


IP 


La 


PF a it 
( 





WER | EN PUNCHES, SHEARS, 
FILAMMERS. 


We make over 100 sizes of Punches and eee. 
Double and Single, varying from 500 to 36,000 pounds 


in weight, and adapted for every 


work 


variet 
The Double machines are equal to two Single ones 
as each side is worked independently, Also 


ADJUSTABLE Ji§h 


VE 
USHIONED HAMMERS | 


Of all sizes, cone d for efficiency and durability. | 


The Long & Allstatter Co., 


HAMILTON, OHIO. 









we 
pbaty CLEAN 
od 


FREE Boon Sent To. Any baie Ss 
> By Jas.F Hotchniss, 84 Joun St.NY.. 








HARLES “MURRAY=%< 
Ry ENGRAVER on WOOD 
SANN ST. 4 NEW Yorx«: 


























CHEAPEST AND BES: 
BELT FASTENING 
IN USE. 
Refer to Brown & Sharpe Mfg. Co., and others. 


Address, CHAMPION BELT HOOK CO., 
{10 Liberty St., N.Y. 


THE SEIBERT CYLINDER OIL CUP CO., 


53 Oliver St., Boston. N, Y. Office, 26 Vesey St. 


Sole Manufacturers of Oil Cups for 
Locomotives, Marine and Sta- 
dio tionary Engine Cylinders, un- 
der the Seibert & Gi Gates ee, with 


Sight Feed. 
TAKE 3 NOTICE. 
Figs ‘* Sight Feed ” is owned exclusive- 
f 7. by thiscompany. See Judge Low- 
Cc» ell’s decision in the United States 
Circuit Court, District of Massachusetts, Feb.28, ’82, 











All parties are hereby notified to desist the use, manufca- 
| ture, orsale of same, as we shall vigorously pursue and 
| ee all infringers. 


HOISTING ENGINES AND ELEVATORS, 


Safe, Durable and Reasonable in Price. 


Friction Clutch Pulleys and Cut-of Couplings. 


We manufacture the “Giant 
Friction Olutch Pulley,” 
known as the “‘ Captain.” is 
the Best in the orld for 
connecting the of 
sy, Callender rolls, hoii coal, 
a logs or freight. Our Clutch 
can connect any amount of 
7 power, at any speed, without 
slacking the motive power in 
the least, and gives no shock, 
is easy to eaip and snenip, * ia 
fact, this is the only C 
that can do heavy work ia 
factorily. 


D. FRISBIE & CO. 
481 North Fifth Street, Philada., Pa. 

















iss Gavan MANUFAC’G c0., "+ Lathes, Hand Lie, 


LATHES, 

PLANERS, 

DRILLS, 

SLOTTERS, 
Ete, 





New Haven, Conn. 


F.E. REED, 


Worcester, Mass. 





”| SLIDE RESTS and PLANER CENTERS. 








CLEVELAND TWIST DRILL CRIMP ONT  xprvee sete o 












SEN 


SCHUTTE & GOEHRING, Manufacturers, 


KORTING DOUBLE TUBE 


"THE 


12th and Thompson Street, Philadelphia, 


a, 5. 


POND ENGINEERING CO., 709 Market St., St. Louis 


C.K. 


G.R. LOMBARD & CO.,1026 Fenwick St.,Acgusta,Ga. | 


UPTON, 7 Oliver St., Boston, 
KENNEDY, 438 Blake St., Denver, Col. 


OPERATE BY ONE HANDLE. 
ame Will Lift Hot Water through Hot Suction Pipe. Guaranteed to Work under all conditions, 
D FOR CIRCULAR. OFFICES AND WAREROOMS,. 


INJECTOR, 


LEADING BOILER FEEDER. 


. ALLER, 109 Liberty St., New York. 
x €. BULLOCK MFG. CO.. 84 Market St. , vhicwgt. 
Sg ety A. SMITH, 1419 Maiu St., Richmond, Va. 
. P. GREGUBY & CO. .. 2 California St,, San Fran’co 
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Jone 2, 1883.] AMERICAN 
MORSE TWIST DRILL & MACHINE COMPANY, “iak™. 
Sole Manufacturers of Morse Patent Straight-Lip —. Twist Drill ' 





UN i 


Drills for Coes, Worcester, Hunter and other Hand Drill Presses. Drill Grinding Machines, Center and 
- Adjustable Drill Chucks, Taper Reamers, Milling Cutters, and Special Tools to order. 


All Tools Exact to Whitworth Standard Gauges. 
GEO. R. STETSON, Sup’t. EDWARD S. TABER Pres’t and Treas. 









Yonkers, N.Y. 


Manufacturers of ¢ 
Pipe Cutting, 
THREADING 
Steam and Gas Fitters’ Hand Tools, : 
Send for Circular. Tapping Machines, 
THE PATENT WHEEL PIPE-CUTTER shown in the cut combines 


simplicity with strength and lightness. Easily adapted to various sizes of pipe. Rolling 
instead of sliding motion. No loose parts to become detached and mislaid. All wearing 
surfaces are of tool steel, hardened. Less friction of parts than any other pipe-cutter made. 


D. SAUNDERS’ SONS 





$d 


oBer £2 ‘ON Ld 


SNOS ,SUIONNV: 





24 
Sample 


 ure-proot non-conductor and deafener. MINER AL WOOL. 


— per cubic ft. at wholesale prices. 
and circulars free by mail. 
Fibre Magnified. 


U. S. Mineral Wool Co. 


22 Cortlandt Street, N. Y. 


BAR IRON SHEAR 


MADE BY 


HILLES & JONES, 


WILMINGTON, DEL. 


For Locomotive Builders, Bolt Makers, 
Bridge Builders, Rolling Mills, 











Will cut Flat, Round or Puddle Bars. Made with clutch 
for stopping and starting cutter, while gearing is in 
motion, enabling a bar of iron to be cut accurately to 
the mark. Also has gauge for cutting pieces of uniform 
length. Is furnished with tight and loose pulley, or pony 
engine, as desired. Send for circular. 








Dowel Machines 
Band Saws, Rotary and Stationary Bed 
» Planers, and Buzz Planers, Jig Saws, 

Variety Moulding Machines, Pattern 
Makers’ Lathe, Boring Machines. Way- 
motb J athes. 

Also, a large stock of Second-hand 
Machinery, consisiing of Machin- 
|, ists’ Tools, Woodworking Machinery 
Sand Engines and Boilers. Send 
~ stamp for new illustrated catalogue. 


pA: Just out. ROLLOTONE MACHINE CO. 
45 Water St., Fichburg, Mass. 






W.C. YOUNG & CO., Worcester, Mass, 


Manufacturers of 


ENGINE LATHES, HAND LATHES, 


Foot Power Lathes, Slide Rests, &o. 


PECKS PAT.OROP PRESS 


LAST FORGESS 








ESTEEL & IRON DROP FORCINCS 


Drop Dies and Special Machinery. 
BEECHER & PECK, NEW HAVEN CONN. 


New 
Heavy 








Universal TMP ROVED MACKENZIE BLOWER 


wis ernoesee" 
Machine. 


ure Blast. 
Givesadefi- 
nite quan- 
tity of Air 
without ref- 
erence to 
condition of 
Cupola. 


Speed and 
Power Less 
than for any 
other blower 

Will give any required Pressure 
At 50 to 100 Revolutions per minute. 
Send for Prices of BLOWERS and CUPOLAS. 
SMITH & SAYRE MAN’F’G Co., 


245 BROADWAY, NEW YORK. 


DEAN BROS’ 
STEAM PUMP WORKS, 
INDIANAPOLIS, IND. 


Boller Feeders, Fire Pumps, 
Pumping Machinery 
pfor all purposes. 


Correspond- 
ence solicited. | 





MANUFACTURED BY 


C. E. LIPE, Syracuse, N. Y. 


JOSEPH B. MATTHEWS, 
AUTOMATIC ENGINES, BALTIMORE, MARYLAND. 


“THE NATIONAL CHUCK” 
























NATIONAL M'F'G CO.NEWHAVEN,CONN: 


THE ALLIGATOR WRENCH, 


Teeth cut diagonally. Grips Round 
Iron or Pipe. 
- 


Patented 
August 31, 1875. 





For STEEP and FLAT ROOFS of all kinds; 
can be applied by ordinary workmen at ONE 
THIRD the cost of TIN. Send for a sample 
and our circular which gives full directions how 
to apply your own roof; also how to repair leaky 
roofs of all kinds. Addre 8s, 

y. H. STEWART, 


74 Cortlanit St., New York. 


THE LOWE PATENT 


Feed Lig Heater & Purifier, 


FOR 


Heating and Purify- 
ing Water for 
Steam Boilers, 

Patented July 12, 1877. 


HAS STRAIGHT 
TUBES, 





AMERICAN SAW CO., 


THE BARAGWANATH STEAM 
JACKET FEED WATER 
Santee & PURIFIER. 


Manufactured by the 


Pacific Boiler Works 


OF CHICACO. 
Best Feed Water Heater 
IN THE WORLD. 
Delivers Feed Water several 
degrees above boiling point. 


Trenton, N. J. 















SIMPLICITY, REDUCES BACK PRESSURZ 
ON ENGINE. 
RELIABILITY Prevents and removes Scale 
AND and Incrustation from Boilers. 
EFFICIENOY, SAVES FUEL. 
Increases the stez ee capa 
tv of boilers, anc yes 
At Less Cost aid boile r repe airs. 
Than any other, 
aia 3 vy sai dail BENJ. F. KELLEY, 
rite oO yrices ¢ ( fs 
further information to 91 Liberty 8t., New York. 
- the manufacturers, ‘ 
, Gen. Eastern Agent. 





<i Lowe & Watson. | 
BRIDGEPORT. CONN. 


SWIFT'S AUTOMATIC 


LUBRICATOR 


FOR STEAM ENGINES. 


POSITIVE FEED, 
FLASH “SIGHT.” 
NO EXTERNAL OR INTERNAL PIPES, 
NO CLASS TUBES, 
OR LOOSE JOINTS. 
ALLEN W. SWIFT, 
Eimira, N. Y. 












im (2 INCHES SWING! 
& » BETWEEN CENTRES 
GeHOLLow SPINDLE 





ARN E ® 
Foot and Steam Power my Om hinery. 
outfits for Actual Work-shop Business. 


Patenc Complete 
Lathes for Wood 
or Metal. ormers, Mortisers, Tenoners, 
etc., etc. Machines on trial if de sired. Desc riptive Cata- 
logue and Price List free. 


W. F. & JOHN BARNES, 1995 Main St,, ROCKFORD, ILL. 





Circular Saws, 








“THE SWEETLAND CH UCK” 


oe 






St, 


y P. BLAISDELL & 00., 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 
FRICTION we SEUTCH FOLLEYS 


JAS. HUNTER & SON, North Adams, Mass. 





ACCURACY 
‘3 
s inrssameait™ 





GulitiAlD & Co. MawMavedt prim 











Tewksbury Automatic Elevator Co 


275, 277 & 279 Passaic Street, 
NEWARK, New Jersey, 


Are now prepared to furnish ELEVATORS of any capacity to run by Hydrauli¢ or 
Belt Power and can insure a higher rate of speed than any Belt Elevator in the 
market, They can be sent to any fioor without an attendant, insuring perfect safety 
from accidents, as they stop automatically and with certainty at any floor. 


SEND FOR CIRCULARS AND PRICES. 


Universal Patent Furnace, 


For Fuel Saving, Increasing Boiler 
Capacity, and Burning any Combusti- 
ble. It Can be applied to any ordinary 
furnace in one day without alteration 
of main brickwork. 


Grate Bars suitable for all kinds of fuel. 


JAMES MATION Y,73 Astor House, New York. 











FOR 
THE 


EASTERN HEADQUARTERS ' CLEVELAND TWIST DRILL 60. 








JAMES D. FOOT, 101 CHAMBERS ST., NEW YORK. 
| The Woodbridge Patent 


LATHE & PLANER TOOL. 
~ PRATT & CANDEE, Hartford. “el 
JARVIS PATENT FURNACE <fiiwvuiltis 


** Economy of Fuel, with increased capacity of steam power. 
Like the Siemens Process, it utilizesthe gases with hot air or 
top of the fire. Burns all kinds of waste without a blast, in. 
cluding screenings, wet peat, wet hops, sawdust, logwood, 
chips, slack coal and wet bagasse without drying.”’ 


A. F. UPTON, General Ag’t, 
Send forCircular. 7 Oliver St., (P.O. Box 3401,) Boston, Mass 
BERTON & NICKEL, Now York Agents, No. 422 E. 28d &t. 














NO FORGING. 














POND ENGINEERING CO., Western Agents, 709 Market St., ST. LOUIS, 
and 130 West Second Street, CINCINNAT!, Ohio. 
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KENSINGTON “ENGINE WORKS, (Limited,) 
Vienna and Beach Sts., - - - PHILADELPHIA, 
ENGINEERS and MACHINISTS, 


mxvrAcTURENS BIOKEYE automatic ENGINES 


For Middle and South Atlaritic States, 


SPECIAL MACHINERY BUILT TO bhrectacuate 
H. C. Francis, Manager. Joun T, Born, Engineer, 


WM. SELLERS & CO, 


PHILADELPHIA, PA. 


Machine Shop 2 Railway 
EQUIPMENTS. 


Shafts, Couplings, Hangers, Pulleys, Mill Gearing. ete., Lathes, 
Planers, Drills, Shapers, Bolt Cutters, Twedell’s Hydraulic Rivet- 
ers, etc. Railway Turntables and Pivot Bridges. Gifford Injectors, 
Sellers’ Improvements. New Patterns. Simple. Effective. 


NEW YORK OFFICE, No. 79 LIBERTY STREET. 
T EX E 


GALLOWAY BOILER. 


Safety —Economy in Fuel—Low Cost of Maintenance—Dry Steam without Superheating, 


Correspondence Solicited. Address, 


EDGEMOOR IRON CO., Wilmington, Del. 
CLEM & MORSE Minin Drill Chuck, 


T ELEVATORS ar 


Hydraulic Steam Belt, 
and Hand Power, 


With most approved Safety 
Jevices such as 


AUTOMATIC HATCH DOORS, 
PNEUMATIC SAFETY CLUTCH, &c, 


ALBRO-HINDLEY 
SCREW CEARINC. 


41] & 413 CHERRY ST., Phila. | 
~ Branch Office, 108 Liberty St. N.Y. | 


Wm. L. Simpson, Supt. 




















tT. R. ALINOND, 
84 Pearl St., Brooklyn, N.Y 

















Address, TAYLOR MFG. CO. 


(Please Mention this Paper.) Chambersburg, Pa, 











il LIBERTY ‘St NEW YORK 


MANUFACTURERS OF 


STANDARD eee SCREWS. 








TOOLS for Machinists, Amateurs, Jewellers, Model 
Makers, Blacksmiths, Carpenters, Coachmakers, ete. 
Send 20 cts. m new Metal Worker's Ce —— 300 Pages. 

Wood Worker’ 8s Catalogue f 


TALLMAN & McFADDEN, Philadelphia, Pa. 








TEAM PUMPS, AIR COMPRESSORS, 
Friction Hoisting Engines, Vacuum Pumps 
| and Condensers, General Mac hine ry, Steam En- 
| gines. © apacity to bore cylinders 110 in. diameter 
| and turn Fly Wheels of 24 feet. 


The Norwalk Iron Works Co., 
SOUTH NORWALK CONN. 


Machinists, Engineers, Model Maker's 


and all classes of Mechanics can find 
TOOLS to suit them at 
ee 8s am cmt 


184 to 188 WASHINGTON STREET, 
BOSTON, MASS. 




















PORTER-ALLEN HIGH SPEED ENGINE, 


THE SOUTHWARK 430 WASHINGTON AVE. 
FOUNDRY & PHILADELPHIA. 
MACHINE 00., The Springfield Iron Co., Spring: 


field, Ill., and The Otis Steel 
Sole Manufacturers. 









W orks, Clevela nd, Ohio,., each re- 
. cently ordered their TH!'RD Por- 
ter-Allen Engine. The Cam- 
bria Iron Co., Johnstown, 
Pa., have put in, during the 
vast year, their KIGHTH 
Porte r-Allen Engine, being 
loo H. P. to run electric 
lights. The first Porter- 
Ailen plant put in these 
works, six years ago, for roll- 
= ing mill purposes, with same 
boilers and engines rela- 
tively equivalent to the for- 
mer, doubled the output of 
the Works, while saving 23 
car-loads of coal per day. 





HOLROYD & CO., Waterford, N. Y. 
Manufacturers of STOCKS and DIES. 


TTLE>. 
VERSWocy 


00d 
KMAN ST. NY. 


For MACHINISTS, BLACKSMITHS & GAS FITTERS TH E H EN DEY MACH | N E CO. 


TORRINCTON, CONN. 
oss Ful TESSUTE eaucer, /15, 24 and 30 in. Shapers. 
Steam, Water, 


4 ft. x 16 in., 5 ft. x 20 in., 6 ft. x 

Air and Gas. 24 in., 6 ft. x 26 in., 8 ft. x 26 in. 

Panna enpovnns and 8, 10, and 12 ft. x 30 in. 
pe ny Planers. 


sired extent. 
5 ft. x 12 in., 6 ft. x 12 in., 6 ft. x 
valve 15 in. and 8 ft. x 15 in. Hollow 
Co. Spindle Hand Lathes. 
AMATEURS’ HAND PLANERS, SHAPER AND 


652 RIVER ST. 
TROY, N. Y. PLANER CENTERS, SLIDE RESTS, &c. 


_ For Superiority 1 Drilling Soft or Hard, Thin or Thick Metals ls¢ he 
7g PATENT FLUTED DRILL. 


For Lathe Work it is unexcelled. 
: reaming, or to countersink, the hig 

are given. Made by 

UNION TWIST DRILL CO., 9614 Summer St., Boston, Mass. 


Agents for GAGE'S SELF-TIGHTENING DRILL OHUCK. 
oe S. A. SMITH, Agent for the West, 154 Lake Street, Chicago, I}. 
Holds from 0 to & and 0 to 4 


No Key or Wrench Required. 






























In boring, counterboring, 
hest test.monials 











CURTIS 


Pressure Regulate 


For Steam, Water and Air, 


MANUFACTURED BY 


UPRIGHT DRILLS 


16 to 60 Inches Swing. 


BORING 


Curtis Regulator Co. m AND 
a aM > ron ML 
Boston, - - Mass. 
— To Swing, 48, 66 & 84 in, 


GENERAL AGENCIES: 
109 Liberty St., New York. 
925 Market St., Phila., Pa, 
80 Market St., Chicago, IIl. 
Cor. Holliday and Saratoge 

Streets, Baltimore. 

KOR A 


COMBINED 


Punch and Shears 


H. BICKFORD, 


Cincinnati, Ohio. 


1 THE DUPLEX INJECTOR, 


THE BEST BOILER 
FEEDER KNOWN. 

Not liable to get out of 

order. Will lift water 25 

























meee een eaene oa feet Always delivers 
= si ; tiful desi f great strength seg : : Lone 
A. a WILKINSON & co. | AF eres Combinane aise seed oped ‘ by pacity, ‘and’ thoroughly Tell- -. water hot to the boiler 
CATALOGUES FREE. See, ae, Crs Tatars’ & E able, address wil start w ben it ts bot. 
Ja m 4 in. to 9 in.. Chuc » & ll feec vate “Oug 
Mine to Attia Latin ? Lambertville Lron Works, Sc hetion. Siaaetnneeed 
HARTFORD .RANN.US.A, que sell Siesneeen, LAMBERTVILLE, N. J. . and pre — of ian 
E HOLLAND LUBRICAT =D MES JENKS, 
A, M. POWELL& CO., ™ re ven weer’ SCHUTTE & GOEHRING, Detroit, Mich. 
Is guaranteed to be Soca an 


1. A perfect insurance 
against the cuttting of 
Valve-seata, Cylinder 
and Governor Valves 
of the engine. 

2. 1t will pay for itself 
in 6 months’ in saving 
of cil, coal, and packing. 

3. It willinsure more 
speed... the revolutions 
of thee ngine, say froml 
to 2 strokes per minute, 
thus increasing the power of the engine. Manufactured by 


HOLLAND & THOMPSON, 217 River St., Troy, N. ¥. 


inch to 80 inch Swing. OX, Turret and Speed Lathes 
PLANERS —axp— 

To Plane 22 to 32 inches Square.|§wivel Head Engine Lathes, 

Chucking Lathes, Pulley Lathes, &c, 


Worcester, Mass., 


MANUFACTURERS OF 
' 
ely 
U ) 


Lion Workin Mae 


ENGINE LATHES 














16 


(18 and 26in. from new patterns. ) 


KORTING CLIPS <a ENGINES 


Stationary 
3; Iron and Steel 
For Steam Engines and Pumps. | Boilers. 
uires no Air Pump and no founda, table Cir- 
tina! Only 1b ft height of water required| eS 
from level of water supply Mills. 


pipe: instead of 34 ft., whether above or be. 
w engine cylinder. "Has fewer parts, and 
is lower in price ti any oth other condenser.| —— 
Send for circular giving full information. | 


Offices and Warerooms ; 


12th and Thompson Sts., Philadelphia. 
A. ALLER, 109 Liberty st., New York. 


Threshers & 
Separators 





| Send for Catalogue and say where you saw this. 


FRICK & CO. 


Pa. 





Waynesboro, Franklin Co., 





‘we Write for Prices and Deseriptive Circular GEORGE GAGE, WATERFORD, N. Y. A. F. UPTON. 7 Oliver St.. Boston. | 

ruarant 5 in enh tne teat more material MACHINE MOULDED 

Foceu avd bottom than pod other machine. / Spur and Bevel 
EXCAVATOR 


has a capacity of 4 cubic yards per minute in gravel. 
Has proved very efficient and desirable in’ the 
hardest hard-pan. Derrick lifts 8 tons 
furnished. 


Circulars 







Combination Dredge. 





Combined Steam Excavator and Derrick Car, 
OSGOOD & MACNAUGHTON, 
A LBAN Y, N, Y., Patentees, 
Successors to RALPH R. OSGOOD, Troy, N. Y. 





“OTTO” GAS ENCINE. 


Pulley Castings, 


Special Inducements 
to the Trade, 











List mailed on application. 


POOLE & HUNT, 


Baltimore, Md, 





Manuf acrared by 


SCHLE 
and 


EICHER, SCHOMM 


& CC 
33d alnut Streets, Philadelphia. 

















June 2, 1883. | 





AMERICAN ssivaniorteesnecanblie seal 








THE HARTFORD AUTOMATIC CUT-OFF ENGINE. 


Close regulation and besi 
attainable Economy 0‘ 
Fuel. Circular and Prac 
tical Treatise on Stean 
Engineering sent on ap 
plication. 

THE 


HARTFORD 
ENGINEERING 
COMPANY, 


HARTFORD,CONN. 
New York Office, 
Rooms 72 and 73, Astor House. 













Built for Heavy and 
Continuous Work,and 
adapted to any re- 
quired speed 





Fe UKE AUTOMUTC EAT 


|| PROMPTLY 
| EXECUTED. 


Trade circulars and prac- 
tical treatise on Steam En- 
gineering free by mail. 





These Engines are carefully constructed for heavy and continuous duty, at medium or high rotative 
speeds. Highest attainable economy in consumption of steam, and superior regulation guaranteed. 


Address, BUCKEYE ENGINE CO.. Salem. Ohio. 
The Pusey & Jones Uo, “ogee 


q WILMINGTON, Del. 


BUILDERS OF 








STEAM ENGINES, teu en a Phillips’ ‘loon Works, 
oilers, Tanks, Machinery for Rollin K 
Punches, Shears, to Angle he Cutters, NE bl ARK, NJ, 
anufacturers of 


Cranes, and heavy Iron Work generally. PLANERS, LATHES, GEAR CUTTERS, SHAPERS, 
SLOTIERS. Also " HYDRAULIC Ol, PRESSES 
and VENEER CUTTING MACHINERY, SHAFTING 
and GEARING, 


HEAVY PLANERS A SPECIALTY. 


THE ALLEN 


Patent High Speed Engine, 


| Both Condensing and NonsCondensing. High econ- 
omic duty and fine regulation guarantee... 





Butfalo Cupola & Forge Blowers. | 


Warranted su- 
perior to any 
other make. 
All sizes and 
styles for every 
class of work. 


BUFFALO 
FORGE 


co. Tubular Boilers & Steam Fittings. 

















BUFFALO, N.Y. & s 
— alee 8 Be 
Send for Catae O&& 8 co = 
logue and tid < ee 
prices, = a 
2p c 
So. L 
aa ZZ ra) 
E. P. BULLARD, aos: 
Ee cs 
I 4 =z 4 am = 
@ °° 25 
TOD WOPRIOS ACHING 200s Ee S: 
” — -io 
oS = 
42 es x 16 ft. and 20ft. Triple Geared Engine Lathe. fra =< 
Ames. New. ° ® s 
36 in. x 18 ft. Engine Lath Fifield New. 
24 in, : 10, 12, rr a 20 ft. Engine Lathe 4 o Testimonial on Merits of 
2 in, x 8,10, Zand 14 ft. ‘ Ames. New. 


GEAR CUTTER. 


Win. x 10 ft. L ine oln E ngine Lathe. Good order. 
17 in. x 8 ft. “5 " 
16 in, x 5 ft. Thayer ' Bridgeport, Conn., April 18th, 1883. 
16 in. x 6, 7, 8, 10 and 12 ft. t.En, gine Lathe Bridge sport. Aa . 
12 in. x 42 in. x 12 ft. Planer. N.Y.8. E. Co. See- E. Goutp & EBERHARDT, 

ond-hand. Cent, ° 
Win. xX Win. x 6ft. Planer. Hadley. Second-hand. ‘ nie eraes 
26 in. x 6in. x7 ft. it Brettell. New. After over three months’ trial of your 
4 in. x 27in. x 6,7 and 8 ft. Planer. Ames. New. 4 ary ee niet, pe ia 
9 in xin. x5 ft. Planer. Ames. New. Automatic Gear Cutter, we say: It does far 
I6in. x 16in. x42 ft. “ Bridgep rt. New re th: , ised it w , 
oie banks ete eee more than you promised it would. All the 


in. Stroke Shaper. Hewes & Phillips. New. 
15 in. and 24in. Stroke Shaper. Hendey. 

42 in. Radial Drill. Box. New. 

16, 20, 22, 26, 30 and 36 Upright Drills. Prentice. 

2. 3,4 and 6 Spindle Gang Drill. Second-hand 
No. 2 Lincoln Pattern Milling Machine. Ames. New. 


trouble which we «reve to meet, according to 
rival makers, we stél/ look for, but don’t seem 
to find. We put on cut them, and 
take them off at a cost that is far below what 


New. gears, 


No 2 Screw Me achine, wire feed. Secor. ‘ s , 

de oer . P. & W. Sec deans. we hoped. We never have any trouble, and 

One 12 in. x 12 ft. Vertical Engine. N. Y. 8. 8. Pow. when we want another gear cutter we will 
Co, Second-hand. 


it. 
went into automatic cutters with great care, 
and the fact that we rested on your machine 
has always been a satisfaction to us. We 
are, gentlemen, Yours truly, 

FORBES & CURTIS, 


One 8 in. x 8 ft. Vertical Engine. 
Co. New. 


Fitchburg 8. E. come to you for Before we bought, we 


Manufac- 


New York Agent for Brown & Sharpe 
and Bradley Hammers. 
Write full particulars of what is wanted. 


(4 DEY STREET, 


NEW YORE. 


Co., 





15 





ROBT. - WETHERILL C0. CHESTER, PA 





Corliss Engine 


Builders, 


Condensing, Non-condensing, 
and Oompound, 


. HIGHEST EFFICIENCY AND 
GREATEST ECONOMY. 


Boiler Makers. 


Hydraulic Riveting, 









TRON WORKS. 


A. WELCH, 


Manufacturer of 


Patent Automatic 
if CUT-OFF 


Viel WTR 


Lambereritie, ‘ 





\ THE 





—AND 
PUMPING 


“THE BEST MADE.” 





WwmM. MUNZER, 


Manufacturer of 


IMPROVED 
CORLISS 


Ist AV.cor. 30th St. 
New York, 


SEND FOR NEW CIRCULAR 
FITCHBURG ACOUSTIC TEL Co. 





FITC HBURG MARS 





New & Second-Hand Machinery. 


NIAY 15, (883. 
Kngine Lathe, 141n. x 6,7 & 8 ft. Grant & Bogert. 


each '* “ 26 in.x 9, 12 & 14 ft.Grant & Bogert 
to ‘ 45in. x15 ft. Good Order, [New 
| “ x 36 in. x 12,17ft. New. 
* ” 151n.x 6 ft. 
t oe 14in. x5 & 6ft. 
« es 16in, x6, 7 & 8ft 
t « ssa 18 in.x8 & lu tt. Lodge & Barker“ 
; * “ Q7in. x 12ft. Lodge & Barker. 
1 sad “ 22 in. x 12 ft. " 
i * “A 20in. x 10 ft. New 
1 e “ 2in. x 1S ft. New 
1 ‘ * 24in. x12, 14and16ft. New. 
{.®* ~" llin.x4it. & 6 ft. Prentias New 
each. Plain Engine Lathe, 161, x4 ft., & 6 ft. * 


Ful! assortment Milling Machines, Spindie 
Drills. &c,, of Garvin’s, 
each Nos, 2 & 4 Screw Machines, Wire Feed, Jones 
& Lamson, 


-_ 


Pond Index Miller. 
Cc utting off Machine to take sizes to 5 
to taRe 


> in. 
all sizes to1 in, 


3 No, 2 Lincoln Millers. Good order 

2 No. 2 Lincoln Millers. New. 

| Hand Lathe, 12x 4,5 and6ft. New. 

{ Hand Lathe, 16in. x 6and7ft. New. 

1 Boring aud Turning Mill, 72in. 2 Heads, New. 
| Boring and Turning Mill, 50in. New. 

1 Horizontal Boiler, 4 ft. x 14 ft. Good Order, 

l 

1 

1 


Gray’s Screw Machine, 


NEW YORK AGENCY OF THE TANITE CO., AND 
FoR THE ‘‘ NEW POLISHED” SHAFTING. 


H. PRENTISS & COMPANY, 42 DEY ST., N.Y. 


PAYNE’S AUTOMATIC ENGINES, 





stablished 1840. 


E 





Vertical Portable. 
Reliable, durable and economical. will furnish a 
horse power with \% less fuel and water than any other 
engine built, not fitted with an automatic cut-off, 
Send for illustrated Catalogue. c., ete. for informa- 
tion and prices’ 4B, W, PAYNE & SONS, 
Box 1230, CORNING N.Y, 


Spark Arrester. 


MACHINERY, 
FOR ALL SPECIAL AND GENERAL . ; 
Send for New illustrated Seeulanik, 


Nv E. G. FELTHOUSEN, 


Manufacturer of. 


Cylinder Oil a 


RATCHET DRILLS, GAUGE COCKS, FLUE CLEANERS, &. 


| ing. 


| 16 in. x 4ft. Turret Lathe. Lodge & parker. 

1 13 in. x 4 ft. Turret Lathe 

| Fox Turret Lathe, 16in.x6 ft. Loage & Barker. New. 
es lane r, each 24 in, x * in. x5 x6ft. Second-hand, ! 
l 22 in. x 201n. x 5 ft. uew | 
1 © #4 in. = Min. : 6ft. Hendey. ” 

; 26 in. x 26 in. x 7 ft. *e 

1 « 30 in. x 30in. x Sft. 2nd Hand. 

{ © 86 in. x 36in. x 10 ft. Good Order, 

1 16in. Lever Table Drill. ‘New. 

1 Crank Pianer, 16inx16x13in. New. 

1 ne 16, 20, 22 & 24 in. Upright Drills. Prentiss. 

1 19in. Upnght Dri. Blaisdell. 

1 2 in. swing B. G. &». t. Drill. Blaisdell. 46 

1 28 in. “oe o 

1 each 9 and 12 in. heme rs. Prentiss. 

1 each 10 and 15 in. Shape:s. Gouid & Eberhardt. 

l each 15 & 241m, Shapers, Hendey. New. 


GORDON..& MAXWELL o0., 
HANILTON, OHIO, U.S. A. 
MANUFACTURERS OF 


New and Improved Style of Boiler Feeders, Steam Pumps, 





PURPOSES. 


al HYDRAULIC GOVERNGE, 


FOR STEAM ENCINES, 
The Most Perfect Governor Known. 


oe IN OIL. 


Guaranteed to ac- 
A curately regulate 
all classes of en. 
ill gines. 

Illustrated and descriptive 
Catalogue sent on application, 
Correspondence solitited. 


W. H. CRAIG & CO. 


Sole Manufacturers, 


LAWRENCE, MASS. 









BU _ 





Each Gauge Cock has four inches of Jenkins’ Pack- 
One packing will last several years. 
Cc. M. MORSE, Eastern Agent, 
Office, 12 CORTLANDT ST., NEW YOR. 


FOR SALE. 


We have the following second-hand Machinery 
for sale, viz.: 

One Iron Planer, to plane 
square. It is powerfully geared, heavy 
order. 

One Planer to plane 15 ft. long 51 

One Iron Planer, to plane 12 feet long, ¢ 
in fair condition, 

One Iron Planer, to plane 12 feet long, 30 in. x 30in. 

One Pit Lathe tace plate 6 feet dia., with inter 
nal wheel full dia., external wheel 38 in. dia., quad 
reared, will turn 10 feet dia. and 22in. face in 


ruple g 
pit, swing 60in. over Ways, 48 in. over carriage, 21 





24 feet long, 62in. x 62in. 
and in good 


‘wide verygood. 
36 in. xX 32in. 


tt. 6 in. between centers. All complete. 
One Engine Lathe, will take 14 feet between cen 
ters, and swing 53 in over ways, has hollow spindle, 


adapted for both turning and boring, with 


Complete 


and is 
countershaft. 


One Engine Lathe, will take in 11 feet, 6 inches 
between centers, swings 48 inches over shears, and 
32 inches over carriage. It has internal gear, and 


cross-feed, with countershaft. All complete 


One 3ft. bed, 9in. Foot Power Screw Cutting 
Lathe, with tools 
One Slotting Machine, 12 in. stroke, slots to the 


center of 46 in. table and universal 
feed motion 


One Combined Power Punch and Shears, to punch 


Adjustable 


% and 4, and shear 4 in. iron 

Three No. 2 Pratt & Whitney Milling Machines. 
Very good 

One No, 3 Pratt & Whitney Screw Machine, very 
good, 

One Axle Lathe, Fitehburg Machine Co 

One 13 in. Shaper, Lowell Machine Shop 


One No. 1 Brown & Sharpe Screw Machine 
Two 4in Spindle Drills 

One 3 Spindle Drill 

One Pond’s double Miller 


Send for List of New Machinery. 


The George Place Machinery Co., 
121 CHAMBERS AND 103 READE STREETS, NEW YORE. 





Bs 








16 AMERICAN 
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Brownd Sharpe Mfor.Co. 


PROVIDENCE, R.I.. 


having purchased the Tools and Fixtures lately owned by the 


VICTOR SEWING MACHINE CO., 


FOR THE MANUFACTURE OF THEIR 


MICROMETER CALIPER, 


are now preparing to place them upon the market and 


when ready will give notice of the same. 


CAR WHEEL AND AXLE MACHINERY, 


R, R. AND ieee joel EQUIPMENTS. 













= —— GCNMORRS. ON. = 


~ DOUBLE AXLE ae 


NILES TOOL WORKS, AMILTON. 


OHIO. 


EASTERN WAREROOMS, 22 S, SIXTH ST., PHILADELPHIA, PA. 


OVERHEAD TRAMRAILS 


WITH Shishi ching PULLEY BLOCKS. 


ANY CAPACITY. 


The Weston Pulley Block is suspended from a 
traveler or trolley which runs freely on the lower 
flange of the track. The tracks by means of curves 
and switches can reach any desired points. 

Plans and estimates furnished on application. 


Sole MAR SERS, 


Hath 1 T&T 


Manufacturers, Engineers and Machinists, 


=. 


































s. Principal Office & Works, Stamford, Conn. 


—=e 
OV ERHE AD TRAM RAILS. 


BRANCH OFFICES 
NEW YORK, BOSTON, PHILADELPHIA, CHICAGO, 
62 READE ST. | 224 FRANKLIN ST. 507 MARKET ST. 64 LAKE ST. 
40 Page Illustrated Catalogue of Light Hoisting Machinery sent on application. 


LODCE, BARKER & Co., |F 


MANUFACTURERS OF 


PATENT TURRET LATHES 


With Chasing Bar. 


18 inch Swing Engine Lathes, and Small Turret Lathes, 
H,. PRENTISS & CO., 42 Dey St., N. Y., Eastern Agents. 189 & 191 West Pearl St., Cincinnati, 0. 


THE BUFFALO STEEL FOUNDRY,°".°+-° 


N.Y. 
ORDERS AND CORRESPONDENCE oo Pr & LETC » Be ot 
SOLICITED. 


Proprietors. 


GRAY’S ve DRESSING MACHINE. 


OrricEe or NILES TOOL WORKS, 
G. A. GRAY, Jr. & Co Manufacturers of Machine Tools, 
We haye'tried vour Grindstone Dressing Machine, and find it a first-rate 


















Se ndfop!Gircn lar and Prices, 
ya mcr. A. GRAY, JR. & CO., 


42 E. Sth St., Cincinnati, Ohio, 
Emery Wheels and Grinding Machines. 


THE TANITE Co. 


Stroudsburg, Monroe County, Pa. 


Orders may be directed to us at any of the following addresses, at each of 
which we carry a stoc 
NE W YORK, 42 DEY STREPEF1 
Boston, High and Oliver Sts, Minneapolis, 254 Second Avenue Soutb. 
Philadelphia, 925 Market St. St, Paul, 316 & 818 Robert st. 
Pittsburgh, 137 First Avenue. St. Louis, 209 N. Third St 
Baltimore, 59 and 61 German St, § St, Louis, 811 to 819 N, Second St. 


Indianapolis, 206 to 216 S. Illinois st pricans, 18 & 20 Union St. 
Indianapolis, 184 & 186 E. Washington 7 & 19 Perdido St, 
Cincinnati, Cor, Pearl and Plum Ste rancisco, 2 & 4 California St, 
Chicago, 142 & 154 Lake St. ¥ nd, Oreg mn, 43 Front St. 


Chicago, 40 Franklin St. ie N.S. W. 17 Pitt St. 


Liverpool, Bpg)end, em aN Dale St. 
4 aa - 











t, 


Stool. Itk the stone perfectly true, in best shape, and the operation is | 
quick] ln pebierined. Yours truly, R. C. McKINNEY, Sec’y. 





THE PRATT & WHITNEY CO., HARTFORD, CONN. 


Itave Ready tor Delivery: 

Drilling Machines—No. 3 vertical; Nos. 1 and 3, manufacturers’ and 
manufacturer's bench; Champion Drills; No. 2 Gang Drills, 4 Spindles and 
Double Head Traverse ; 1, 14 in. Shaping Machine; Hand Lathes, 
Cutting-off Lathes for 24 in. diameter. Revolving head 
Screw Machines, No. 1; Hand Milling Machines, No. 3; Bolt Cutters, 
Turret Head, Nos. 2, 3 and 4; National, Nos. 2,3 and 4. No. 1 Screw 
Shaving Machine; No. 1 Screw Slotting Machine. 13 in. Grinding and 16 
in. Spinning Lathes. One Double Connection Power Press. Index Milling 
Machines. No. 2 Horizontal and No. 3 Upright Tapping Machines. 
16 and 18 in. Planers. Have increased ‘discount on Combination Lathe 
Chucks ; quotations on application. 

Can furnish at 3 to 8 weeks’ notice, 30, 34 and 40 in. Planers. 


ROP FORGINGS 


ALSO 


BILLINGS’ PATENT ADJUSTABLE POCKET uames 24¢ rmonm=s. 
FINISHED SCREW. CLAMP, DIE and COMMO} 
PLATES AND DIES» [777 ~ LATHE DOGS, 
GENUINE PAC “4 a 
RATCHET DRILLS, | 4. ee Gitaee 


BILLINGS’ PATENT g . 
DOUBLE-ACTION \ THREAD-CUTTING TOOLS 


18 in. swing; 





BILLINGS & SPENCER CO 
HARTFORD, Conn.U.S.A 












gi BIL UNG 


RATCHET DRILLS, TAP & BARWICK PIPE 
REAMER WRENCHES, ! WRENCHES. 
Billings’ Patent Drcp Forged and Cold-Pressed Sewing Machine Shuttles. 
AND ALL DESCRIPTIONS OF 
STEEL AND IRON DROP FORGINGS, 








GRANT & BOGERT, g p 
FLUSHING, N. Y., Cont < & 
Have 26 in. & 14 in. nae mame e = » fy 
ENGINELATHES = 5: = 
Emme > Che > - 
READY FOR - “— 63 
IMMEDIATE DELIVERY. = | = i 8 & 
_— o &U& 
Sra ws 
Ss =. FQ 
= ae 2s 
| =u 
ras Ca O oY 
}e 6 § 
—w s 





VOLNEY W. MASON & CO. 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 





j 





J. M. ALLEN, PRESIDENT. 
W. B. FRANKLIN, Vict-PREsmDENT. 
J. B. PIERCE, Secretary. 





EARN & 60. 


139 & 141 Centre St., New York, 
MANUFACTURERS OF 


MAGHINISTS TOOLS, 


Milling Machines, 
Drill Presses, 
fh Hand Lathes, 


MANUFACTURER OF 


ENGINE LATHES 


"PROM 16 to 48 IN. SWING. 
on application. 






ae 
v 


Jowell, Mass, U. S. A. 


g 


| GEO.W. FIFIELD, 


Cuts, Photographs and Prices furnished 





Punching Presses 
Bp DIES AND OTHER TOOLS 








SEND FOR NEW ILLUSTRATED CATALOGU aa 
containing-descriptions of the above machines. 


The fe & Wilcox Co.’s 
WATER TUBE *STEAM BOILERS. 


Branch Offices ranch Offices: 


a} NEW YORK: GLASGOW: ) Siuceriners Sue 





Buildings. hicago, 48 So. Canal St.‘ 


Philadelphia, 82 N.5th St. 30 CORTLANDT ST. { 07 HOPE ST. j New Orleans, 60 Carondelet. 


Pittsburgh, 91 4th Ave. San Fra’co, 505 Mission St. 












MANUFAOTURER 


TAPS & DIES 


Pe ae 
PAWTUCKET.R.I. 


PRUREGOE 





